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Effects of by-Product of Monosodium Glutamate (ami-ami) Mixing with Fly Ash on

Growth and Yield Components of Sugarcane (Saccharum officinarum L.)
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ABSTRACT
The aim of this study was to investigate the effects of by-product of monosodium
glutamate (ami-ami) mixing with fly ash on growth and yield components of sugarcane
(Saccharum officinarum L.) var. Kamphaeng Saen 01-4-29. Experimental design was
randomized complete block (RCBD). The study revealed that all treatments that applied
chemical fertilizers or ami-ami and fly ash mixture both single use or combination with chemical

fertilizers effected on height, leaf greenness, stalk heights, stalk diameters, number of
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internode/stalk and CCS of sugarcane nearly the same, and significantly different when
comparing with the control treatment. Further, the application of ami-ami and fly ash mixture of
1,000 kg/rai in combination with chemical fertilizers equivalent to 1,000 kg/rai of the mixture
effected on the highest of cane yield, weight/stalk and sugar yields which was not different from
the applications of chemical fertilizers equivalent to 2,000 kg/rai of the mixture and of the
mixture of 2,000 kg/rai. While the control treatment effected on the lowest cane yields,

weight/stalk and sugar yields.

Key Words: by-product of monosodium glutamate (ami-ami), fly ash, waste materials, sugarcane
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1. gunso
1.1 Wugdee (Saccharum officinarum L.) 1H8e8iugniunauau 01-4-29
1.2 fenadl Wun fJavenlusandamn 21%N) fovisddaguleineamn (46%P,0,)
wazilawunaidennanalss (60%K,0)
1.3 Jaguinelflunnamaaes lHun mﬂﬁﬁm@m‘gm (27-01) uazdinans
1.4 \rpefladuiAirsevmiaai 18un pH meter (Orion: 420A model), Electrical
conductivity meter (Jenway: 4010 model), Micro-Kjeldahl distillation apparatus (Gerhard:VAP
20 model), Digestion apparatus (Gerhard:Ger 704000 model), Atomic absorption
spectrophotometer (SpectrAA 220 FS) Lﬁdﬁ:mﬁl/ﬂﬂ’]ﬁ@um Lﬁ?l‘@\‘i‘ﬁéﬂvlwgﬂﬁﬁmmﬂzfﬂﬂm + 0.001
nfu uazgaulnil
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PHalszanns 1 1Bou anniu feliiudi (air dry) LA LAZIAUAEAZLNTNTAUTUNA 5 NN, (BLANILA
WATARUE, 2555)
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Burdedng tsnueanefanidulselomd Psnulnunadon waamon wundidon wazTnnaud
dl v 1 a ' LY ) ara a A 49/ a
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FEUIINLNY 1.5 AT Wiudeyansiasey L inlasnanAnYesgasiane 3 knanand Huinlasiine
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1) Wlafaiuazdanuanszudanintinanansgsauazaidinaas (control)

2) ladanNaNIEUI1NINUIAIANITIaLA LU E1aadR 1,000 NNn./13 (ami-ami+fly
aSh)‘\OOO

3) laflaiiinauine namisuan (N, P uay K) ludanuanssudanIniisangsauas
Tiraensnm 1,000 nn./l3 [F oty 0 11000]

4) slmmmmmm‘vmwmﬂmm@mmmLL@vmm@@mmm 500 nn./1s sannuilead
WELWINE178MNIUAN (N, P uaz K) 51m”@ﬂwmmmdwmﬂmm@mqjmLL@:mLmﬂﬂﬁﬁmm 500
nn./13 [(@ami-ami+fly ash) s 1F oo + iy ssmsoo)

5) ldFanuansendneninuiaangrawasiilinaaudnsn 2,000 nn./13 (ami-ami+fly
aSh)ZOOO
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neaed 4 uaz 7 ldTaauanszuinanninmansgrauaziiinaaslugns 500 uaz 1,000 nn./l3
ANNAAL
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Ham AU 10 Fiw/uladeia Fuay 6 9m) Ga5nlneldiAias chlorophyll meter (Minolta Co., Ltd.,
JAPAN: SPAD-502 model) mamﬁu%]mg@r:mwamme\iﬁﬂa:ﬂ@ummammé’@ﬂﬁmq 12 LAAUNAY
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Table 1

Table 1 Chemical and physical properties of initial soil and waste materials

Properties Soil Properties Ami- Fly ami-ami mixing with fly ash
ami ash (1:1 by volume/weight)

pH (1:1) 7.65 pH (3:50) 4.03 10.59 7.93
EC, (dS/m) 0.45 EC 1:10 (dS/m) 3293 4.35 10.84
Organic Matter (%)l/ 0.80 Organic matter (%) 17.56  4.11 6.49
Available P (mg/kg)ﬂ 47.95 Total N (%) 4.63 0.07 0.96
Exchangeable K 51.40 Total P,O, (%) 0.74 0.66 1.03
(mg/kg)™
Exchangeable Ca 2,417.51  Total K,O (%) 4.27 0.85 1.01
(mg/kg)™
Exchangeable Mg 130.58  Total Ca (%) 0.02 5.562 1.46
(mg/kg)”
Exchangeable Na 46.42 Total Mg (%) 0.13 0.85 0.77
(mg/kg)
Sand (%)_/ 69.09 Total Na (%) 2.297 0.555 1.915
Silt (%) 19.54
Clay (%)* 11.37
Texture” sandy loam

Note ” = Walkey and Black method (Walkey and Black, 1934)

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

¥ = Extracted with NH,OAc pH 7.0 (Pratt, 1965)

* = Hydrometer method (ARUNANsEiNATTNLg AN, 2554)
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HANITNAABILAEIANT T
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avAtsznaunanAnTesdes TuTaRauNEN Y 2554-RaURWIAN .A. 2555 ﬂmﬂgm@oﬁ”\ﬁ:
1. Mmeashulnuasaas

nsldninivmanegsanandifinaetednuias vitensldiauiuiund waznasldilond
athaifies Sualiirnugeaediu uazArannuidanesludeniiony 3, 6, 8 uaz 9 eundlgn
wANANeTet 19 A ATYN19aDA (Table 2 wazTable 4) nanaie NnANTUNAReLTEnIsld

= '

& 'y LA = " o & = + ~ =
nnimarssananainaasatnneg veanisldsaniuilanid uaznisldijaniadiunen dua
TiiP0Ngen096iu uazAtaNd@nvesludenIndipesiu uazuanseiuneadflensauneuiy
o o d“l = ¥ b U = % 2 dl
ANFuAILAN (control) FelnaliimIugeaedfiu uazAIANTacTesludentiasNgannszaznis

a a .:4' o o a ¥ o o 1% s 1 o
winAu e ansinnaifunaassinaliaruauanlu 1 unswasresdeslidaonuuansnaiunig

and lunszaznisiastyiule (Table 3) atnslafisnn Fdadsinmdnaiuouanlu 1 unowmnsaesdes

1 v
= = o

2 o > g 4 A 9 o= a a o
71812 6, 8 Uay 9 haunaatlgn Juunlilnanas iillanaiesnnanidesesinisasaaulalusio
ANNGAURNTY Asiia RN Tsuawin liiuasunandasdudnlllunedesdiBunuanas Ay
dl ] % dl a d’l 1 M Yo < 2 a a o g A 3|
Waniadaaiaauludldlfiunas Adsualiilscdnsnmnisdanmyiuasanas vsaanaiiluna
annirazanzeslsanazuuasasmn e ludldanunsaesyduinseldld (Unesd uasay,
2552; AMNNA WATANLY, 2553; LNANHDI uazAE, 2554)

Table 2 Heights of sugarcane (var. Kamphaeng Saen 01-4-29) at different growth stages

Heights (cm)

Treatments 3months’  6months’ 8 months” 9 months”
. = Control 54.23" 173.67" 229.03° 25557
, = (ami-ami+fly ash), 74.03° 194.89° 247.80° 304.00°
5 = IF o + 1y ashy 1000 78.20° 196.56" 286.63" 310.00°
, = (ami-ami+fly ash) g, +1F a1 asnisoo 78.87° 196.98" 292.50° 319.67°
, = (@ami-ami+fly ash) ., 80.50° 198.77° 296.33" 323.83°
6 = IF (oo + 1y ashy2000 80.97° 200.90° 299.07° 324.50°
. = (ami-ami+fly ash), oo H1F oo 84.77° 201.33° 303.33° 331.83"
ash)1000
F-test * : * :
C.V. (%) 11.96 12.56 12.75 15.86

* Mean within the same column followed by the same letter indicated no statistical difference using by DMRT.

* indicated significant difference at P<0.05 ** indicated significant difference at P< 0.01
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Table 3 Numbers of stalk of sugarcane (var. Kamphaeng Saen 01-4-29) at different growth

stages
Numbers of stalk for one-meter row
Treatments 3 months 6 months 8 months 9 months
T, = Control 9.47 8.74 8.51 8.23
T, = (ami-ami+fly ash), 10.27 10.02 9.67 9.56
Ty = IF iami + iy ashy 1000 10.45 10.22 9.87 9.77
T, = (ami-ami+fly @sh) g, +1F i ami+ iy asmsoo 10.57 10.32 10.03 9.97
T, = (@ami-ami+fly ash) .y, 10.64 10.40 10.12 10.00
To = IF (omiami + iy ashy2000 10.68 10.53 10.23 10.10
T, = (ami-ami+fly @sh) o0 H1F o riami + 1y asmyro00 11.31 11.20 11.00 10.83
F-test ns ns ns ns
C.V. (%) 12.07 12.07 13.77 9.39

ns = not significantly different at 0.05 probability

Table 4 Leaf greenness (SPAD reading) of sugarcane (var. Kamphaeng Saen 01-4-29) at

different growth stages

SPAD reading

Treatments 3months’ 6 months” 8 months” 9
months”
T, = Control 32.60" 32.12° 30.24° 24.43°
T, = (@ami-ami+fly ash), ., 36.10° 40.56" 39.44° 34.43°
T3 = IF (oo + 1y ashy 1000 36.56" 41.36" 40.12° 34.43°
T, = (ami-ami+fly ash) o, +1F o+ iy asmsoo 37.11° 42.14° 40.56" 34.72°
T, = (@ami-ami+fly ash),, 37.56 43.12° 41.58" 35.07°
To = IF a1y asny2000 37.57° 43.56" 42.14° 35.20°
T, = (ami-ami+fly ash) 00+ 1F (oo + 1y asmyiooo 38.20° 44.35° 42.39° 35.64°
F_test x R wx wx
C.V. (%) 4.52 9.43 8.66 13.84

* Mean within the same column followed by the same letter indicated no statistical difference using by DMRT.

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

1215



N19ULTNITINNTUINTNF NUNANENAUNHATAVANT INEUUANTUNIUAL pSat 9
2. nandnuazasAlsznaunananaIdas
2.1 HANAR UINUNLALUAD UWATATUIUAN

] 0’1 d’lv i = I 11 o+ = ]
mﬂmmﬂmmmm‘gmmmLm@@ﬁ@mumm mﬂmﬂmmmuﬂ‘mm waznisla

al

flawpiatnanen Analiinanasn uaziiminiAsvassesdesNscaziiunen uandiuaena
A ATYEN9aTA (Table 5) na1aAe NM3lddanuaNszniaNINAIARIgsaLas L1 Aa e 673
1,000 nn./18 $anAvdjapiinauminernamnsnan ludanuanszudanINtaaRIg I LA v UENa Y

&m51 1,000 nn./l3 [(ami-ami+fly ash), . +IF ] Ana AN ANARLA TN MINLALUAD

1000 (ami-ami + fry ash)1000

109808 INNgR (23.31 uaz 4.40 Aw/ls muandy) Tdusnsnaiunisldijaiinauwineinaimng

wanludanuanszudranintmansgsauazaiinaednsi 2,000 nn./ls [IF, 1000) N34

ami-ami + fly ash

o

v v
FANANTZUININTIANARgsaLaz T aaeERI1 2,000 /13 (@ami-ami+fly ash),,,, waznsls

2000

FanuaNIznINNINtmaNgeauarliiinaasdns 500 nn./ls sanduileiniinauwineinenis

wanluwdanuanssudaniniimnanegrauazidinaasdns 500 nn./l3 [(@ami-ami+fly ash),,+IF,

ami-

Ao o = o a L 2 P °o
ami + fry ash)500] WEUSNATTUAILAN (control) NN@ELMN@N@mLL@quﬂuﬂLﬂﬂLu@@m@Q@@ﬂm’]m@]m (9.92

waz 3.71 W13 ANA1AL) wanant NnaFunaaesinaliauouanaesde s il A uuAnsnaiy
n9aA Inedauoulndnesiulugos 8,063-8,764 av/ls
2.2 AMNENIR WRURNUANENANNET dutndas uazduduldasasn
! 09/ -Ql” ¥ 1 I = I o 4+ a |+ a
nsldninimnanstsanandinaaaatnauman wisanislasannuilaail uaznisladand

1 = = ¥ o Y 1 Ly o 09/ % 1 o o v | o v aj'
agNaLAL WNAlHANENIAT ARKNIUAULNAINAT UIUUNFIAAN LarAUIUL ADIAAANIRIRREN

'
o v a

srozifiugn uAns1eiuat19lladAny8ani9adia (Table 6) na1aAa N9 1ATAANANTIZNIN

o

¥ v
nntARITIALazaENaedns 1,000 nn./l3 sanuilawiinaumiisiseimmdnludanuan

FENTNNINIIA QLN TIAUATAENABEERTY 1,000 NN./13 [(@ami-ami+fly ash) ., +IF

1000 + (ami-ami + fry ash)ﬂOOO]

a

Analiithmindeaininngns (2.66 nn./a1) tduansreiunisldfandmeumnsinaiuisuaniu

o |

v v
FanuaNsTHdanINImanegsauazIEinasedns 2,000 nn./ls [IF, 1 nslddanmas

ami-ami + fly ash)2000

FEUINNINUIBANANITFALALALEaBERIN 2,000 NN./LE (ami-ami+fly  ash),,,, N9 ldTanuas

2000

v v
FeUdRNINIENARgsALA T UENaeedRsn 500 nn./l3 sanduilaeiinauwinaineiandanludan

¥ v
mmmwdwmﬂmm@mmmmﬁlﬁmmﬁmm 500 nn./l3 [(ami-ami+fly ash) +IF,

500 ami-ami + fry

ssoo] WAENTIATeialingLina IR e Iuan ludanNansTHd NN A ARSI ALAT TR DY

1 1 U v
s 1,000 nn./ls [IF, 1 204N NANFUNARBINHNS AN NN ANARSTI AN ANTLE

ami-ami + fly ash)1000
] al | 1 o+ = 1+ = ] = = % o ¥ |
angetiuneg viranisldsaniuieadl waznisldileniadiunes Nualiniue1ian e
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Table 5 Yields, weights of straw and numbers of stalk of sugarcane (var. Kamphaeng Saen 01-

4-29) at 12 months

Yields Weights of straw ~ Numbers of stalk
Treatments (ton/rai)l/ (ton/rai)—” (stalk/rai)
T, = Control 9.92° 3.71° 8,063
T, = (ami-ami+fly ash), 16.71° 3.86™ 8,231
Ty = IF o+ 1y ssry1000 19.16™ 4.06™ 8,296
T, = (@ami-ami+fly ash) oo +IF o+ oy somsoo 19.72% 410" 8,356
T, = (ami-ami+fly ash) .., 20.04%° 4.28% 8,457
T = IF (oo + 1y ashy2000 20.97° 4.32% 8,489
T, = (ami-ami+fly asn) o0 F1F 4 ami 1y ashyi000 23.31° 4.40° 8,764
F-test > > ns
C.V. (%) 14.54 9.96 10.09

* Mean within the same column followed by the same letter indicated no statistical difference using by DMRT.

ns = not significantly different at 0.05 probability ** indicated significant difference at P< 0.01

Table 6 Stalk heights, stalk diameters, numbers of internode/stalk, and weight/stalk of

sugarcane (var. Kamphaeng Saen 01-4-29) at 12 months

Stalk Stalk Weight/st Numbers of

Treatments heights diameters alk internode/stal
T, = Control 234,67 2.50° 1.23° 20.00"
T, = (ami-ami+fly ash),y, 272.40° 2.92° 2.03° 25.67"
T3 = IF (oo + 1y ashy 1000 281.07° 2.97° 2.31% 26.13"
T, = (@ami-ami+fly ash) o HIF i yasmsos 294.607 3.07° 2.36" 26.27"
T, = (ami-ami+fly ash),., 295.20° 3.10° 2.37% 27.00°
T = IF (oo + 1y ashy2000 298.33° 3.12° 2.47° 27.07°
T, = (ami-ami+fly ash) o0+ 1F o+ 1y ssmioos 30487 3.16° 2.66° 27.93"

F_test ** *% ** *%

C.V. (%) 13.86 10.42 9.18 11.90

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

** indicated significant difference at P< 0.01
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Table 7 Brix, Pol, Fiber, CCS and sugar yields of sugarcane (var. Kamphaeng Saen 01-4-29)

at 12 months

Brix Pol Fiber CCS Sugar
Treatments (%) (%) (%) (%)1/ yields

(ton/rai)ﬂ
T, = Control 1628 12.64  11.63  8.85 0.88°
T, = (@ami-ami+fly ash). ., 17.63 1438 11.63 10.45" 1.75°
Ty = IF o + y ashy 000 1790 1474 1177 10.78" 2.07°
T, = (ami-ami+fly ash) o +IF oo 1759 1463  11.03 10.87" 2.14%
T, = (@ami-ami+fly ash),.,, 17.94 1489  10.93 11.05 2.21%
T = IF i + 1y asny2000 1827 1514 1157 11.14° 2.34°
T, = (ami-ami+fly ash) oo +IF o yasmioos 18-51 15.60  11.00 11.69" 2.72°

F-test ns ns ns * >

C.V. (%) 9.28  13.80 6.59 8.41 13.46

* Mean within the same column followed by the same letter indicated no statistical difference using by DMRT.
ns = not significantly different at 0.05 probability *indicated significant difference at P<0.05

** indicated significant difference at P< 0.01
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