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Abstract

This study was to investigate the utilization of monosodium glutamate (ami-ami) factory by-product
and fly ash on yield and yield components of maize var. Pacific 999. The experiment was done 2 crops in
a Randomized Complete Block Design (RCBD). The 1% crop, it revealed that the application of organic
mixture material (OMM) of 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 ear weight, ear without husk weight, grain
weightand 1,000 grain weight 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 chemical fertilizer based
on soil chemical analysis. The 2" crop, it revealed that the application of OMM of 1,000 kg/raiin combination
with chemical fertilizers containing all major elements equivalent to 1,000 kg/rai of the OMM affected on
the highest of ear weight, ear without husk weight, grain weight and 1,000 grain weight, followed by that
the applications of chemical fertilizers containing all major elements equivalent to 2,000 kg/rai of the OMM
which were not different from the application of chemical fertilizer based on soil chemical analysis. However,
comparing yield and yield component of maize grown in the 1% and 2™ crop. It was found 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 increased the ear weight and ear without husk weight. While, grain weight increased
after using chemical fertilizers containing all major elements equivalent to 2,000 kg/rai of the OMM and 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. After experiment, it was found that the application of chemical
fertilizers containing all major elements equivalent to 2,000 kg/rai of the OMM affected on the lowest of soil
pH which were not different from the application of chemical fertilizers containing all major elements
equivalent to 1,000 kg/rai of the OMM, the application of chemical fertilizer based on soil chemical analysis
and 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. Further, the application of OMM of 2,000 kg/rai affected
on the highest of ECe, organic matter and exchangeable Na of soil which were not different from the
application of OMM of 1,000 kg/rai.

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

AU

9 X o & - A o o ' X o & ' P

FratnaneedndiduitemnsnianundAtysagaaiunssunisaasdndiiuadnaunn Tnalud
W.A. 2558 Hinunmnzilgninawadendnsilszunn 7.15 41uls uan@mlszann 4.61 81U Landnas
664 nn./ls uazAnduyarzesnanantlszunn 35,781 AU (FrTinauAsEgRanIsnems, 2558) T9A9 N
o Iy T P Y a X , o a Ay oA ' o
faan1sdnTnadaeedmdlulsymalnaduun Tdningau dealifsununananil ldisenasionnnusoanis
Aelulsznd aniaFnnasanani lduiueu Wesainnisuantuiugan naesfuinanid nlinaAN
\AFBANNIALMNIAAINANUT AT WAENINN WMNaTsiAuas NN RN ART89T 19 Tna TigeTy
2 a a v ' ' X Aoy X 4 o v aa = o =
Aa Nstisnanand 1 nasamitaNun ligelny Seananseinlananeds i nsAnednstanimunzas



42 ANIANTINHATNIZADNLNAN

Hannsnl waraniy, 2552; Beemeyd uavAne, 2553) sanienisansiununisuaninelddagwaaldann
- ~ X o oA + A A gy o
MAnERTanIAgaaMnssiinEaInls A nnisuilewseslancuin inanaunuilawpividalddannute
Lmﬁ (Thongjoo et al., 2005) gy Reinusndesnifdainaaiunisinaanaes lHudeinaananaesdalneg
BeERT U neldnnRznewianIzane (FUAT uazAnL, 2552) nnaye (fryning wavanue, 2555)
nnaenaudasainlssseniues (fadmel uavaniy, 2558) s ‘Emmuﬂmmumwmum@wmﬂimmmu
annnszuaumskaniius e TnananasslFdaulninisinngul s lemireudnaties fw:mtmm
1AM ARYTALTN N AEN mmwnalmnmﬁmmm@zw,lnmmﬂmvmmim (Thongjoo et al., 2005)
AUNAUWIAATIMINANITUNEIR-01HAIN T UHA AT 94 LL@“}JLm@ﬂmm‘immu@mmmnﬁuLﬂani”mwm
uaniludanaurise uazmuuamenis sy Tamiluwdiniamaunuts vsaldsounuilaed Tnaiatsunainua
1093anBuvsINaNAInanTlsenanan asflsenaunananaasinanaaesdnd saunanasanislaauulas
o a -4J [~ o v Y a v ] %
antRre9RLLNlsznig Sauananaziilunistiuanaselsunldlfinngselomildetnagniesuasimunzas
Y o @ A = < o o ~ % T a v = o ' v
udn dailudnnadenuiledmiuinumsnsidgndnowaaesdndludnalndipsaiuunaesuanaesé an
Rasatagannan1nzianainainuanass ldsanainlusseavenaldansae

ansaluazdgnig

ﬁnmmmmi@@%um’?ﬂ’mmumﬂm@wm@ﬂimiwummm (R1H-213) LTSN AR A NAN AN
a9AtlsTney N@mammﬂi’hﬁwmgmzﬁvmiﬁuﬁﬂm%% 999 sananasaNsiAtuu At RireshuLnaszns
TR UN N AN-RBUTUENEY W.A. 2555 (ﬂ’]iﬂ@ﬂﬂ%ﬂﬁl 1) WAZTILABUNGAANIEY W.A. 2555-1hau
Hu1An W.A. 2556 (ﬂ’]‘iﬂ@ﬂﬂ%\iﬁ 2) o LLﬂmwmmmmmmﬁmﬂﬁﬁﬁwm ADLZINIAT NUNILAL NUNINLAE)
INHATANGAT 8. NILALAU A, umﬂﬁu Gn\*u,ﬂu‘mmuml,l,wmmu (Kamphaeng Saen soil senes Ks; Typic
Haplustalfs; fine-silty, mixed, semiactive, isohyperthermic, Soil Survey Staff, 2003)\11‘L$V1m@@ﬂuﬂi”ﬂﬂumﬂ
24 uilastias wiavutlagtiaaiaunnngdng 4.5 WAT WATENT 9.0 AT AU 5 kD9 NITETU19TTndnaunn 0.75
wng udeyanananzesinalnaienty 3 unanans uiuasyinaunadszanns 1 wins TnedtnuliAuRelu
urazLlageiaeyinfil 3.0 X 7.0 AN9ININAT 2NLHUNNTNAA8ULIL Randomized Complete Block A11491d 3 &
8 inFunnaed Inasnsazidanuessniunaaedlduanalilu Table 1 Andumsifiusaetnshunenlgnainulas
NARBITITLALAYNAN O- 30 11, eI eRaNTTRLN T 2109m 1Eur A pH (1:1) A1@N1MN191 TWHA
gaRuluan NaNFAgaETN (EC) ﬂ“@mm%uﬁﬁmm Bunameanesaiiiulslond Funainunades
WARLTE LLuﬂuLaﬁﬂuLLmTSﬁLmuwmeﬂmmuim LasiioRy A miuauTAnalssnsesiuieunimaaedld
udnaldlu Table 2



ANIANTINHATWIZABNINAT 43

Table 1 Detail of treatments.

Quantity of major elements

Treatments Describes Symbols (ng—P2OS—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
T The application of chemical fertilizers containing all major| IF 9.6-10.3-10.1

OMM-1000

elements (N, P, K) equivalent to 1,000 kg/rai of the OMM

T The application of OMM of 500 kg/rai in combinations| OMM__ +IF 9.6-10.3-10.1

500 OMM-500
with chemical fertilizers containing all major elements|

equivalent to 500 kg/rai of the OMM

T The application of OMM of 2,000 kg/rai OMM 19.2-20.6-20.2

2000

T The application of chemical fertilizers containing all IF 19.2-20.6-20.2

OMM-2000
major elements equivalent to 2,000 kg/rai of the OMM

T The application of OMM of 1,000 kg/rai in combinations| OMM _ +IF 19.2-20.6-20.2

1000 OMM-1000
with chemical fertilizers containing all major elements

equivalent to 1,000 kg/rai of the OMM

T The application of chemical fertilizer based on soil IFDOA 20-5-10

chemical analysis (NTNATINTTINEAT, 2548)

m?w'ﬁu‘lﬁmﬂ%ﬁmmemeﬂ,m:ﬂ%uﬁuﬁﬂqﬂslﬁlﬂua‘m %qﬁﬁuémqqﬂixmm 20 . ANl 1gn
ratnnlaaveenudavguas 2-3 WAA Seusiazugueineiu 0.25 wee Wednalnaengld 15 fu nauwen
Tiwae 1 fiuslengu WisaNdanBuvistdNan (organic mixture material, OMM) sxvdnsenf-anfiuazaiinans
(BR9dau 1 1 ‘Emmﬁmm/ﬁwﬁﬂ) TAeIm29anN-a14 2,000 ART LazdadiEaen 2,000 NN. HANARNLAFTLA
i uasmsiniialfsranns 1 deu armiu Felsus (air dry) UA LAZIAUIALNIUAZINTNIRUIUIA 5 HA.
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a

AL mmumﬂaﬂﬂmuLL@qu@@umﬂmaﬂumiﬂqﬂmw 2 m‘m’]mmunmwﬂqﬂmw 1 Tneldluiid
WREUAINANSUNAAD (Table 1)

ma‘lﬁu’i’mg@mmﬁmm:mﬁﬂa‘xﬂ@ummammﬁ’l”niwmL?‘gmﬁmfi T Swindniranlden shwin
fnueniden shinidn uazrinuin 1,000 wén Tmﬂ'*ﬁmﬂ@m@mﬁmLmzmﬁﬂizﬂ@ummamﬁiﬁmﬂmwmfm
HUTLATNZR AL 391198 (analysis of variance) Wiie1n AN F-test W¥ausia BeifieAanuuansng
1e9Aaae e Y DMRT (Duncan’s multiple range test) wanani WsumauANNUANsNTastoyaniy

NANARWATBIALTTNaL B9t I ReNdRIAaeAENNT T-test Independent
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Table 2 Initial properties of soil and waste material used in this experiment.

Organic mixture material (OMM)

Properties Soil Properties (1:1 by volume/weight)

pH (1:1) 7.96 pH (3:50) 7.93
ECe (dS/m) 0.66 EC 1:10 (dS/m) 10.84
Organic matter (%)” 0.80 Organic matter (%) 6.49
Available P (mg/kg)? 17.89 Total N (%) 0.96
Exchangeable K (mg/kg)” 45.73 Total P.O_ (%) 1.03
Exchangeable Ca (mg/kg)” 1,625 Total K O (%) 1.01

Exchangeable Mg (mg/kg)? 85.33 Total Ca (%) 1.46
Exchangeable Na (mg/kg) 6.64 Total Mg (%) 0.77
Texture” sandy loam  Total Na (%) 1.92

Note ¥ = Walkley and Black method (Walkley and Black, 1934) 2 = Bray Il method (Bray and Kurtz, 1945)
¥ = Extracted with NH OAc pH 7.0 (Pratt, 1965) ¢ = Pipette method (mmnmaémmﬁmﬂgﬁ%wm 2558)

L4
NANITNARDILAEIANT
ANNIANHINAVDITANBUVTHRNANFONANAR D3ALlsznauNANARTaTTNALRENARS souvianasie
naiasuulaantiRveshuulsznig denguadiail
1. dmindnnadaan wazihuidndndanidaan
| o a A o 1 = A 11 o H IS ! H IS 1 = IS v K o
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LAZASAR 2 (Table 3) WL ‘vqmmﬂmmmwumﬂzﬁmmumﬂmmmmqme wransldsaniuileadl uay
| A = ~ s o Y H o a Iy o~ X P
nsldtlaipiatrunes dualviuindnisdasn waziwindndenidasnvesdna e Inadaanuwan
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Table 3 Two crops data of ear weight and ear without husk weight of maize.

Ear weight (kg/rai) ear without husk weight (kg/rai)

Treatments T-test T-test
Crop 1Y Crop 2V Crop 1V Crop 2Y

T, = control 1,209.47°  1,185.32' ns 1,008.42° 986.92° ns
T,=OMM_ 1,984.67%  2,013.58° ns 1,617.61° 1,642.50" ns
T =0 2,008.42°  2,074.44° ns 1,666.35° 1,721.28° ns
T, =OMM_+IF = 220269 227855° ns 1814556 1,876.52 ns
T.=OMM,_ 2,110.60°  2,174.68° ns 1,746.60™ 1,789.13% ns
T =1 s 2,355.68 2,451.45°  ns 1,929.55% 2,005.01° ns
T =OMM_ +IF_ = 250156" 266333 * 1,959.34° 2,183.95° **
T =IF 2,335.62"°  2,386.48° ns 1,888.46% 1,924.95% ns

F_test *% *% *% *%

CV (%) 16.44 18.93 16.88 14.72

¥ Means 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

2. dviniude wazidwin 1,000 wae
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2,000 nn./l§ (OMM__ ) mumiﬂmﬂmw 2 Wun mﬂmm@umﬂwmu 1,000 nn./18 daniuilaadifiauwin
a1me1IuanludagBuvisduan 1,000 nn/l3 (OMM,_ +IF_ ) mai‘wmwuﬂmemmrﬁwmmnmm
(1,882.49 nn./15) 7898931 AD mi'lzdﬂﬂmﬁlﬂﬂuwhmWmmimnslmmfaummau 2,000 nn./13 ( (IF )
?EQVLN'LLﬁmsmeumﬂzdﬂmﬂﬁmmﬁiﬁlmﬁ:ﬁﬁu (IF_ )uﬂﬂ@’mu nsladandunaduan 1,000 nn./ls e
Jeniiaumisigaimsuanludangunsduasn 1, OOO nn/ls ( (OMM _ +IF_ ) fainaliitnmiin 1,000
memmfﬁwmmnmm (352.72 n3w) luumnsnesiunisldijaipdinauminsnseinamanudanauvaduas
2,000 nn./15 (IF )

omMM-2000" v
agnglafinu LmLiﬁ‘ﬂumﬂ‘um‘wuﬂmemmﬂwmmﬂ@ﬂmw 1 uazATad 2 (Table 4) wWu9N
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V]ﬂ[ﬂ’]ﬁ“]_l‘V]ﬂ@’M‘V]Nﬂ’]i‘lﬁ')@ﬁ’ﬂu%iﬂmﬁwﬂﬂ’]ﬂLﬂEI’J W?’ﬂﬂ’]ﬁ‘i@dﬁ")ﬂﬂUﬂﬂLﬂN waznsldileiaiingnanen Hualsd

]

dwiinusaesdna ety Imwmmmemqnuﬂmwuﬂmﬂmmmmmmiumqmmm@mmmﬂ@ﬂﬂ
inilineuwinagenvnsvanluianduvisduan 2,000 nnlf (IF ) waznslddan@uviseings 1,000 nn /13
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?QNﬂU'L]EILﬂZLIL‘V]El'UL‘Vl’WﬁWWﬂ’]ﬂ%‘ﬁ@ﬂsluQ@ﬂ'E]HVﬁﬂN’&N 1,000 nn. /1? OMM 1000 |FOMM 1000 )uﬂnmnu ‘Vlﬂ[ﬂ’]ﬁ‘ll
wmm‘wumﬂmmﬂumﬂmmmqmm Mﬁ‘ﬂﬂ’]ﬂ@ﬁ"luﬂuﬂﬂmﬂ LL@”ﬂ’]i‘l@ﬂﬂLﬂN@ﬁ%‘iL@ﬂfJ NN@I‘MH’]MHH

1,000 LN@@‘?J@\T’IHQIW@LWN‘HH e ldfAnuuAnANe T UNIans

Table 4 Two crops data of grain weight and 1,000 grain weight of maize.

Grain weight (kg/rai)

1,000 grain weight (g)

Treatments Crop ’Il/ Crop 21/ T‘teSt Crop ’]l/ Crop 21/ T-teSt

T, = control 875.34° 853.37° ns 301.27° 299.12° ns
T,=OMM_ 1,375.43° 1,395.52¢ ns 322.47° 322.83¢ ns
T =IF 1,425.41° 1,471.36° ns 323.80° 323.91° ns
T,=OMM_+F 1534407  1512.21% ns  340.87°° 340.95° ns
T.=OMM, 1,486.37% 1,521.45% ns 329.97*° 330.14° ns
T =IF 1,649.38° 1,712.47° ** 350.13° 350.26° ns
T =OMM_ +IF_  ~  169150° 1,882.49° * 351.67° 352.72° ns
T =IF ., 1,582.57% 1,610.45% ns 344.23% 342.56° ns

F_test *% *% *% *%

CV (%) 15.60 14.96 13.95 11.76

¥ Means 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
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HiladAtyneada (Table 5) nanaAe nslddaialiiauwinainaiwmuanludansuraduas 2,000 nn./13
(IF o) Heal¥An pH mmﬁuﬁﬁ‘ﬁ'zﬁm (pH 6.22) lsiwansinaiunisldlendinauwinsnamnsuaniuian
Buneluan 1,000 nn./lg (IF o) nsldilealanARAITITAY (F_) uaznslddanguvadnasn 1,000
nn /s SaufudeiedlifieuwinineimsvdnluiagBuriduas 1,000 nn. /Li (OMM,__+IF_ ) vraihiihly
Té’dﬂﬂmﬂﬁﬁlﬁﬂuﬂmmuiuLﬁﬂwﬁ“@mm (21%N) ﬁm'lummwmuvlammimﬂmmmﬂm%mm@‘meuimua
wleaau (NH ") fiAnanmsuLlsaninaesjauen luiondamagneantladnssisielfiinlalasaulasey
(H )mum@mnmwﬂumumummim (e1gms uazAnLz, 2551) daunnsladanBuvisdivay 2,000 /13 (OMM, )
Hualdan EC, ‘Ll?mmﬂuwimmm Lmvﬂ?‘mm‘ﬁmmwLL@mﬂ@ﬂuvmemummm (2.15dS/m, 1.72 Lﬂmmum
WAz 15.25 mg/kg Auanaw) lalumnansiunislddan@uviaduan 1,000 nn./1s (OMM_ ) Inenfluidanadnnng
ddanauvirdnaneshafsfivinlid EC_Bun@uvredng LL@yﬂ?mm‘llmmwLL@mﬂaﬂuimmmu
gendnnsladanduriadsaniulend meﬁ?’lmﬂmﬂmm\umm FNAAL mmﬂmwqum‘aumwam
A EC_TuszduiAnunn fnlsunaduyizadng luszdugenn uazihBnndmaaiomeszanm 2 wefiud
(Table 2) Asdaralsiein EC, 1Ennauuizedng wazBannulnianiiuanilaeuldresiugandniniunaaes
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. 000  OMM-1000
140 (28.23 uay 57. 66 mglkg mnaAL) lduansinaiunislddanduraduas 2,000 nn./ls (OMM_ )

2000

anNanIARBTsATNARdneE iR unainnsldanBuradansaaiullnad dunali
InananuazesdlsznauuandnrasdnalnasnindlenBaufausunisldijainfiatnaiien sisansldan
LaNuAE0sfen FaflulllufiAnaAeafiienuRdtes Ripusudan et al. (2000) 44391 WAz A (2552)
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Audnatnaldetinsatinssmmialussazusnaainiaasoysiuie mmxﬁ%@@%uﬁﬁmm:mm Uanyaeesin
annseensniudslmifeninadeifiulndlesraznandy Tummseiudaunudinsldldianiuay
Fandwviduaa (control) Hualinananzasiainamilga weilifumeznslgniaildinsldlelussazans
il nalmBannusmevnslunuantienas uazliifeanesiensiseyiRulauaznsaienananesiie wenan
il meldsansuriaduanethaien vsensldsaaiulaind ludnog fnaseniniisduree EC_uazifsnnmn
TndenAwanddauliluau Tneien EC, vesAuRLT LAz lugas 2-4 dS/m ﬂmwmmmimmmu‘im
mmwwifmﬂmmmu”l,m v mmm@mﬂumﬂmumﬂmqiﬂhﬂuimumqmﬂm:rm R9A29ATTNAN

EC mqwummﬁmmmmmm@\ﬂsﬁmmﬂumu mmwmmmumwmﬂgﬂ'lmw 8?1’1'21@
e

Table 5 Properties of soil after two crops of planting maize.

Treat . pH EC oM Avail. P Exch. K Exch. Na
reatments e
(1:1)" (dS/m)” (%)" (mg/kg)”  (mg/kg)”  (mg/kg)”
before experiment 7.96 0.66 0.80 17.89 45.73 6.64
T, = control 7.48° 0.72° 0.90 18.65' 45.79° 7.56°
T,=0OMM_ 7.35° 1.75> 1.62% 24,52 52.12°¢ 14.65°
T=IF 6.33° 1.10° 1.14° 22.23% 49.62°% 8.36%
3 OMM-1000
T =OMM_+IF 6.91% 1.65> 1.48% 25.65% 53.21°% 10.32"
4 500 OMM-500
T.=OMM_ 7.62° 2.15° 1.72° 26.56% 54.26% 15.25°
T =IF 6.22° 1.55° 1.35% 23.21°%% 50,1200 9.78°
6 OMM-2000
T =OMM _+IF 6.41° 1.86° 1.53 28.23° 57.66° 11.26°
7 1000 OMM-1000
T =IF 6.33° 1.23° 1.22% 21.15° 48.56% 9.23%
8 DOA
F_test * *% *% *% *% *%
CV (%) 7.46 9.83 12.74 16.58 14.65 11.61

¥ Means 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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