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Utilization of Organic Mixed Material (OMM) from by-Product of Monosodium Glutamate
Factory and Fly Ash on Yield of Cassava and Some Soil Properties
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Abstract: The aim of this study was to investigate the effects of organic mixed material (OMM) from by-prod-
uct of monosodium glutamate (ami-ami) factory and fly ash (1:1 by volume/weight) on yield of cassava
(var. Huay Bong 60) and some soil properties. The experiment was done for 2 crops in a Randomized
Complete Block Design (RCBD) with three replications and consisting of eight treatments. The study
revealed that the application of OMM at 1,000 kg/rai in combination with chemical fertilizers containing
all major elements equivalent to 1,000 kg/rai of the OMM affected on the highest of fresh root yield and
starch yield, followed by that of the applications of chemical fertilizers containing all major elements
equivalentto 2,000 kg/rai of the OMM. Furthermore, the application of OMM at 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/root which was not different from the application of chemical fertilizers
containing all major elements equivalent to 2,000 kg/rai of the OMM and the application of OMM at 2,000
kg/rai. After experiment, it was found that the application of OMM at 2,000 kg/rai affected on the highest of
pH, ECe and organic matter of soil which were not different from the application of OMM at 1,000 kg/rai in
combination with chemical fertilizers containing all major elements equivalent to 1,000 kg/rai of the OMM
and the application of OMM at 1,000 kg/rai. While, the application of OMM at 2,000 kg/rai affected on the
highest of exchangeable Na of soil which was not different from the application of OMM at 1,000 kg/rai in

combination with chemical fertilizers containing all major elements equivalent to 1,000 kg/rai of the OMM.

Keywords: by-product of monosodium glutamate (ami-ami) factory, fly ash, cassava
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Table 1 Detail of treatments
o Quantity of major elements
Treatments Description Symbols (ng'on{Kzo per rai)
T1 no fertilizer and OMM treatment control 0-0-0
T2 the application of OMM of 1,000 kg/rai OMM1000 9.6-10.3-10.1
T3 the application of chemical fertilizers containing all FOMM%OOO 9.6-10.3-10.1
major elements (N, P, K) equivalent to 1,000 kg/rai
of the OMM
T4 the application of OMM of 500 kg/rai in combinations OMMﬁOOJrIFOW500 9.6-10.3-10.1
with chemical fertilizers containing all major elements
equivalent to 500 kg/rai of the OMM
T5 the application of OMM of 2,000 kg/rai OMM2000 19.2-20.6-20.2
T6 the application of chemical fertilizers containing FOMWOOO 19.2-20.6-20.2
all major elements equivalent to 2,000 kg/rai of
the OMM
T7 the application of OMM of 1,000 kg/rai in OMMmooHFO' 19.2-20.6-20.2
combinations with chemical fertilizers containing 1000
all major elements equivalent to 1,000 kg/rai of
the OMM
T8 the application of chemical fertilizer based on soil IFDOA 16-0-8
chemical analysis
Table 2 Initial properties of soil and organic mixed material (OMM) used in this experiment.
OMM
Properties Soil Properties Ami-ami  Fly ash
(1:1 by volume/weight)
pH (1:1 water) 6.10 pH (3:50) 4.00 10.21 7.46
ECe (dS/m) 0.44 EC 1:10 (dS/m) 30.14 4.14 10.64
Organic matter (%) 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 P205 (%) 1.63 0.12 1.03
Exchangeable Ca (mg/kg)” 873 Total K20 (%) 4.11 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
Available moisture capacity (% by mass)” 12.79 Total Na (%) 2.24 0.72 1.78
Texture” loamy sand

Note ¥ =Walkley and Black method (Walkley and Black, 1934)
¥ = Extracted with NH4OAc pH 7.0 (Pratt, 1965)
¥ = Pipette method (ﬂmw*ﬁﬂ’mmﬁmﬂgﬁﬁwm, 2558)

¥ = papdenUgivanen (2551)

2 = Bray Il method (Bray and Kurtz, 1945)
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Table 3 Two years data of average weight/root and fresh root yield of cassava.
Average weight/root (kg) Fresh root yield (ton/rai)
Treatments t-test t-test
1% year 2" year 1% year 2" year
T, = control 0.31°Y 0.26°Y ns 5.89Y 4.32°Y **
T,=0MM, 0.41" 0.43° ns 8.61° 8.75 w*
T, = IF o 0.43° 0.44° ns 8.73° 8.86 *
T =OMM_ +IF 0.44° 0.45° ns 8.80° 9.21° >
4 500 OMM-500
T5: OMM2000 0.42> 0.46° ns 9.12" 9.45° o
T =1 oo 0.55° 0.5" ns 10.29° 10.46° ns
T =OMM F 0.56" 0.60" ns 11.88° 12.21° *
7 1000 OMM-1000
T=IF . 0.40™ 0.41° ns 8.10° 8.32° ns
F-test . o ** **
CV. (%) 13.73 10.22 16.81 14.82

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

** indicated significant difference at p< 0.01

ns =non-significant
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Table 4 Two years data of starch contents and starch yield of cassava.

Starch contents (%)

Starch yield (ton/rai)

Treatments t-test t-test
1% year 2" year 1% year 2" year
T, = control 22.77°Y 22.03°Y o 1.34°Y 0.95'Y h
T,=0MM, 27.10% 27.97° ** 2.33° 2.45° ns
T =IF o 27.40% 28.00° o 2.39° 2.48° ns
T,=OMM_ +IF 27.43%® 28.30° * 2.41° 2.61% o
T.=O0MM, 27.50% 28.33° o 2.51° 2.68° ns
T =1 o 28.00™ 28.40° * 2.88" 2.97° ns
T,=0MM  +F 28.73° 28.93° ns 3.41° 3.53° h
T=IF . 26.20° 27.07° o 2.12° 2.25° ns
F_test *% *% *k Kk
C.V. (%) 13.52 14.56 14.58 13.59

v
** indicated significant difference at p< 0.01
ns =non-significant
2. ANURUDIAULNLTENST NMEUKINTLTIRR
Auvsdnand msunsilgniiudiilzuas
2.1 ANAELTIRNIALTRAN (pH) LazAn
195 IHAN (EC) w0371
nslddanauvsduanatinefeg wsanis
lddannilendl uaznsldilaniiotaman inald
A1 pHUWAY EC 10954 uansneuaee g Aty
Sannsadin (Table 5) Na19Ae AEMAINTAUAEN
7 1 Wi msldTanBurieausna 2,000 nn./ls
(OMM_ ) eualsirn pH m@qﬁumﬂﬁ'qm (PH7.11)

)}

laduansineiunislddandunsdnandns 1,000

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

nn./13 danfudapfifieuwinenanmendnludan

q

Auvisduandmnan 1,000 0./l (OMM +IF )
1000 OMM-1000
o a A o o !

nslddanauisdnandn 1,000nn./13 (OMM )
waznslddanduvizduandsnsn 500 nn./l3 dauriu
faafmguvingnnainnsmanluiansustnas
#m91 500 nn./l5 (OMM )
500 M-500

nafiuinenTf 2 wudn nslddanauratinandnam

+F_ AUNENAS
2,000 nn./1s (OMM__ ) fluaTsien pH 189AunN
ﬁqm (pH 7.32) Tdunnsneiunnsladandunse
HANER3N 1,000 /13 Sanullaafineuing s
a1vnanuianduvsduandns 1,000 nn./ls
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(OMM  +IF ) UBNAINT NIEUAINITLAL
. P00 OMM-1000

al aa 1 1o a al o o
et 1 wudn nslddanauvistnandns 2,000
an./19 (OMM__) Aualiipn EC, 2DIRUNINNEA
(1.86 dS/m) Tduansineiunislddansunsduas
dm31 1,000 nn./ls saniudendiiauwines
a1 Iuan luianduradnandns 1,000 nn./l3
(OMM  +IF

1000 OMM-10

1,000 nn./ls (OMM__ ) warnislddandurse
HaNgRsY 500 nn./l3 sanfuieailifiauwingns

") nslddandunstnandms

a1andn ludanaunsduandnsy 500 nn./ls
(OMM ) @9uANBUAINITALLAENTN
500 M-500
| ] o a a o [ % ]
2 wudn nslddanduvsdnandnsn 2,000 nn./l3

+IF
oM

(OMM_ ) ualiian EC_ UDIAUNINTGA (2.23
ds/m) ldunnsnefunislad dandunituau
am31 1,000 nn./ld FonAutjaiiineuringis

86191 1,000 Nn./13 (OMM1000) WA FURAILIAN
(control) AualsiAn pH uaz EC, LDIAUFNTNGANE)
PRANBALALITN 1 warllf 2 (pH 6.21 uay pH

6.24, 0.62 LAz 0.67 dS/m ANNAAL)
agelafinn WeFaufieuan pH uaz
EC 22951 Aauddnisiiunaqtudnlznasti

€ 1 1
1 7uTl9 2 (Table 5) Wud1 AFUNAARIRRNIT1E
Jenadiauminsinamsuanluianduniduan
#m31 1,000 nn./13 (IF ) n3ldilenaiineuwin
OMM-1000 a
o o a = 6 o

smamsnanluiandursduandns 2,000 nn./
13 (IF )
OMM-2000
= Y o a 1 1 [
(IF_ ) e lvidn pH vesAuanaslnglaiunnsiteiu

waznsldleninuAtiasz i

aa A °o o =~ 9 4
NNADH BuENAFUNAsesinaliAN EC 199
[ 14 ©
Auiinan lnafimuuanstesiuedneldadAny
faneadslusiniunnaesninsldiandunadnas

ausnan ludanduvisduandmsn 1,000 nn./ls #m31 2,000 nn./1¢ (OMM_ )
(OMM__ +IF ) warn1sldTanaunIdnan
1000 OMM-1000 a
Table 5 pH and ECe of soil after two years of planting cassava.
pH EC_(dS/m)
Treatments t-test t-test
1° year 2" year 1% year 2" year
T, = control 6.219Y 6.24%Y ns 0.62°Y 0.67"Y ns
T = OMM 6.91% 6.98° ns 1.66% 1.78" ns
2 1000
T=IF 6.44% 6.38" ns 1.22° 1.37¢ ns
3 OMM-1000
T =OMM_ +IF 6.85°° 6.92° ns 1.56™° 1.65° ns
4 500 OMM-500
T = OMM 7.11° 7.32° ns 1.86° 2.23° o
5 2000
T = 6.67" 6.60° ns 1.35% 1.44° ns
6 OMM-2000
T =0OMM__+IF 6.95% 7.10% ns 1.75° 1.95° ns
7 1000 OMM-1000
T=IF 6.59° 6.56° ns 0.86" 0.96° ns
8 DOA
F'test *k *k *k Hok
C.V. (%) 13.34 12.05 15.00 9.16

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

** indicated significant difference at p< 0.01

ns =non-significant
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2.2 nasdwitedng wastBunalnded
wanianulfueciu
nslddanduvadinanatiiunen vEanis
Tdsauiuilaadl uaznisldiloidednaien Aua
I Sunnduridedng uazliunolnioniivan
waeuldresiin uansefueenedideddy o
A77 (Table 6) NaMAAE AEVdINAFLAEAT
1 wudn nslddanduriatuandnsn 2,000 nn./ls
(OMM__) fualifunnduiedaguiunniig

(1.76 wafidus) laiunnsnsiunislddanaunaed

HANEEsT 1,000 /13 Sandullaafinauineas
a199Inan udandunsduandns 1,000 nn./ls
(OMM _ +IF ) waznslddanduniduan
1000 OMM-1000

#m31 1,000 nn./13 ( OMM_ ) AIUNLNAINITLAL
AenTi 2 wudn mﬂmmﬂumm@mmﬁ 2,000
an./ls (OMM

2 2000
N nWga (1.97 wasidus) Tluansneiunislddan
Buvzdinandnsn 1,000 nn./ls anfudaadinay
whmmmmwﬁﬂ‘lu"mm@uﬁﬂ‘muﬁmﬁ 1,000
nn./ls ( OMM__+IF )u@nmnu ANYUNRINIT

000 _ QMIM-100

FLAenTi 1 LL@“"]J‘V] 2 wudn Msladanduviaduan
#m31 2,000 nn./s ( OMM_ )um@slml?mm‘[mmm
mmmﬂ@ﬂu%mmmumﬂmm (32.27 uaz 48.53
mg/kg AuANL) laduansineiunislddansunsed
HANER31 1,000 Nn./l3 anfuteniiauwingns
mmw@"ﬁluﬁmm%uw’?ﬂ’m@mﬁmm 1,000 nn./13
(OMM  +IF ) mvwmmmmu (control)

1000 OMM-1000
N N@lﬁﬂ?mmmm?m At) LL@“"LE‘%J’]ELLPH mem AN

) HualifFunndurisedngludu

Lﬂ@auimmﬂqmumm‘;mmwmmimummﬂm 1
uazllin 2 (12.44 waz 14.72 mg/kg AMNANGL)
\ = P - = =

asi19lefmN WalFauaudiuan
o e - d ne
Auvadng waziBunalnnonnuanasuldaes
- . e o o o v ad e mid
AL NEnaINITLINgaNuddsuastn 1 Audn
2 (Table 6) Wud1 NAFUNAAeIHNALHLBN0
dunedng luAuiinay Inadaanuuanseiy
a9l g1 ATYN At A luAN TunaaaIninig
lddandunatinandnsn 2,000 nn./13 (OMM o00)

°1I§‘L<!“’V]'Vlﬂ[ﬂ’]ﬁ"LI‘V]@@'fNNN@IV‘]J?‘N’WMIEIJL@EINWLL@ﬂ
Lﬂ@ﬂuimm@qmuqumu ‘Emammmmnmmu@ma

AAT1ZERAY (IF
DOA

'
@ ©° o a

e ﬂﬂ_lﬂ\‘m’]\‘i@ﬂmiumqiﬂﬂﬁﬂﬂﬂﬂﬂiﬂﬂ’ﬁiﬁf}@ﬂ
R

7
a o

1
unseinanana) 1,000 nn. /l3 Ol\/ll\/l o ﬂ’]ﬁ‘sl@

=

Tandunstnandmnsn 500 nn./ls mmuﬂmﬂu
L‘ﬁm‘umqﬁmmmw@nlmm@umﬂmmmmﬁ
500 nn./l3 (OMM_ +IF ) N3 lddanauvFe
500 OMM-500 a
NgNEm3 2,000 nn./lg (OMM_ ) uazmislddan
Auvizduandmsn 1,000 nn./ls sanAudaaiiey
Winsg e anAn ludandursdnandnsn 1,000
an/ls (OMM_ +IF )
1000 OMM-1090" ,
A A g L
2.3 pnuaanNTundulsclami(AWCA)
msladandurstuanatnauman vianis
Tddauiuileadl waznisldidaaiotnanen dAna
Tiaauqaanauniulsclomd (AWCA) 19951
wansinefueeNeldadAydaneana (Table 7)
NA1AB MANAINISALNELTIN 1 wuda ynsndy
A o a a | a =
naaeanAnIsldTandunidnanatingfen wiens
Tdsauruileadl waznisldiaindotnanen Ana
1% AWCA veanulndiAssriulugag 15.83-17.12
wWefidusilnanas) andu nisldideandinuen
1 o =3 dl dd‘
) daunauadIni1gAuLAeaili
2 wudn nslddanduvsdnandns 2,000 nn./l3
(OMM_ ) Hualyl AWCA 199RUNINTgR (18.65
wasifudlnanag) liunnsnaiunislddandurad
HANERaN 1,000 /13 sanfulapiinauwingin
a1mIuan luiandunatdnandns 1,000 nn./l3
(OMM _ +IF ) N31ATARRUNTTANTAIN
1000 OMM-1000 q B - - .
1,000 nn./13 (OMM___ ) uaznslddanaunid
HaNgRsn 500 nn./l3 daniutealneumingns
a1snan ludanaunsduandnsn 500 nn./ld
(OMM_ +IF_ ) asinglsfinnu e BeLie
AWCA mmmu mwmma‘m‘ummuumﬂmm
9 1 T 2 (Table 6) WL nﬂmiwm@@\m
ualst AWCA 2a9awindy Ineldimanuunnsng
AUNNATH
a’f Ny o 1 1o a a o
uananil Adedainadinislddandurae
nanagapga Ll iiulfAn pH, ECe W3untuau
vierimg Uannnulaimaniuaniasuls uaz AWCA

109RugINdINslddanguzddaniudenil uay

nsldilaaiatben anansy Heilifumeiy



88

AMNEARASLINHASULAZNITAANTS 2 (2) : 79-90 (2562)

Fanauvistuaniian pH iflusadnties A EC ot
e

TuszAuAnnIn teunnduvzadng luszfugaunn

uazfFunulaneuianualszann 2 wlafifusd

(Table 2) AsdanaliAn pH, EC 1Funudunse

e
. a4 d vy s
Ty wartFanalmpaniuanilaauldueamugs

nd1A1FunAaedan TneNan1IMAABIAINAID
AAAARBINLNNUIRLURITUENT wWazATUY (2560)
Adld o a a 6 1 = v Y o
ninslddanauvsdnanesuneaiuaes N
g9 nudn Aualiien EC uazffunnlmimaniiuan
o - .- A
wWaguldlufuniendsnimasesiiuay

Table 6 Organic matter and exch. Na of soil after two years of planting cassava.

Organic matter (%) Exch. Na (mg/kg)
Treatments t-test t-test
1% year 2" year 1% year 2" year
T, = control 0.78°Y 0.81"Y ns 12.44°Y 14.72°Y ns
T,=OMM_ 1.56™° 1.67% ns 26.52" 38.72° o
T, = IF oo 1.12° 1.22° ns 18.59° 22.65° ns
T =OMM_ +IF 1.45> 1.53% ns 24.60° 34.56° o
4 500 OMM-500
T =OMM 1.76 1.97° * 32.27° 48.53° **
5 2000
T =1 a0 1.33% 1.38% ns 21.40% 28.76° ns
T =0OMM +IF 1.66% 1.78% ns 30.32% 45.56 o
7 1000 OMM-1000
T=IF . 0.87° 0.95' ns 16.43% 19.72° ns
Fotest - o - o
C.V. (%) 11.25 8.45 13.41 11.71

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

** indicated significant difference at p< 0.01
ns =non-significant

Table 7 AWCA of soil after two years of planting cassava

AWCA (% by weight)

Treatments t-test
1% year 2" year
T, = control 13.67°Y 14.30°Y ns
T =OMM 16.35° 18.13° ns
2 1000
T =IF 15.83% 17.06° ns
3 OMM-1000
T =OMM_ +IF 16.18° 17.71% ns
4 500 OMM-500
T =OMM 17.12° 18.65° ns
5 2000
T=IF 15.87%° 17.12° ns
6 OMM-2000
T =0MM +IF 16.97° 18.34° ns
7 1000 OMM-1000
T =IF 14.56" 16.86" ns
8 DOA
F-test * o
C.V. (%) 25.22 31.82

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

** indicated significant difference at p< 0.01
ns =non-significant
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poasiudlznasmndidenFauiauiunisldis
RetRng vsanslddannanusiesesngfen
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UAZANUY (2556) INAT9TU WAYANUY (2557) LAY
magwed uazane (2557) etiduld1ddndaei
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