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Effects of Monosodium Glutamate by-Product (ami-ami) on Growth and Yield of Rice

cv. Phitsanulok 2

dedns nasy"” Uawad 1untlednid’ sudunm namFudiaa’ sziassn TgAwuE” Segms AsdY’
wazgans Asuiusag’

UNARER
ﬂﬂﬂﬂm@mﬂﬁﬂﬂﬂuﬁmqamdm?@(ﬂﬁu @ﬁu)MQﬂﬁ?miaumUImu@”m@mﬂmm@dmﬁquﬁmﬁwuﬁWtﬁuT@ﬂ2
IANLNUNNIAABILLIL RCBD ﬂ?uﬂ@UﬂQﬂ‘1ﬁ78 mq?UW®@@QﬂiqﬂgN@mQLlﬂﬂTYﬁq@ﬂqﬂuqmq@NQm?ﬁ
8031 250 ana/ls iquﬂ‘uﬂﬂmeﬁmﬂ?mmﬁ’mmmwaﬂwmuwnmnmmmmwmamﬁ 250 ams/ls (ami-
Imewww NN@IMﬂQWN@QWLL@WuquumuQMQﬂﬂ ﬁqﬁqqlﬂﬂﬂqm@$hluqﬁuﬂ?QNmﬂﬁﬂﬁ]uqﬁuﬂwqﬂ
uqﬂuﬂLNﬂmmﬂﬂﬂﬁluqﬁuﬂLﬂﬂﬁﬁ u@”uqﬂuﬂ 1,000 LN@@%@Q%WQNWﬂW@@1N&mﬂquﬂUﬂq?1@ﬂﬂLﬂNTQN
Lﬁmmmmmmwmmﬂumﬁmr}mm@m‘ﬁ?mmﬁ 500 ama/ls (IF LL@”mi‘l@mﬂmm@m‘ﬁmﬂmﬁ
500 Ams/l3 (ami-amig) mmvmmiummu Tulmﬂﬂmvmﬂmmammm Wiaaugediu Auanuaussiens
ﬂqﬂquLﬂﬂT’ﬂ'ﬂ\‘ﬂU uquuﬂﬁnﬂm\‘iumﬁ m‘WLmWN quUﬂLN@mW\?MNm uqﬂuﬂLN@ﬂﬂ LL@”quuﬂ 1,000 AR
m@wwm‘wqm mﬂzﬁmnuﬁmmm‘gm'ﬂm”} 250 Ana/ls muﬂ‘uﬂqﬂLﬂummﬁmmmﬁymu’]iu@ﬂmﬂ‘umq
mm‘fﬁmamwmﬁmm 250 ams/l3  (ami-ami,, +IF ) HualifEuaudunzednglufu uaziBuno
Inunadesfuanilaeulbigeian iuansnafunisldnininmanegsadng 500 ans/ls (ami-amiy;,) wAzNS

ami- am|500>

250 ami- am|250

Immﬂmm@mmmfamm 125 ama/ls mmuﬂﬂmummﬁmmmmmmimnmﬂumqmﬂmm@mmmmm
125 am3/ls  (ami-ami,,.+IF wananil mﬂmmnmmmmmmmﬁ 500 @na/l3 (ami-ami,,,) Auali
ﬂ?mmisnmemmimmmumnmm "LuLLmnmwﬂumi’L@mnmmmmmmfﬂmm 250 @na/ls (ami- ami

125 ami- am\125)

250)
LLZ\lwﬂqﬁ‘eL@ﬂ’mu’WWW@NQ?]‘J‘ZQBM?W 250 @ﬁli/1? ?QNT’]‘]_I‘]JEILﬂNsﬁQNﬂ?‘N’WMﬁ’W]ﬂ’]M’WM@ﬂLV]H‘].ILV]’]T]’W]LL’]W’]Z‘]

Ha988ReN 250 Ag/ls (ami-amiy,+IF

ami-ami250)

9 o v

AdAT : drRugienian 2, nniianaegsa (78-898), NsETRLTRLAZHANRR

Abstract

The experiment was conducted to investigate effects of monosodium glutamate by-product (ami-
ami) on growth and yield of rice cv. Phitsanulok 2. Experimental design was RCBD with 4 replications, and
the application of ami-ami, chemical fertilizers and its combinations were 8 treatments. Applying ami-ami

250 liter/rai combined with chemical fertilizers, i.e., equivalent to 250 liter/rai of ami-ami (ami-ami +|F(ami,

250
ami) ,5,) Showed the highest plant height, tiller/plant, leaf greenness, total weight, straw weight, grain weight,

good seed weight and 1,000 grain weight, with non-significant difference to the application of chemical

fertilizers, i.e., equivalent to 500 liter/rai of ami-ami (IF and applying ami-ami 500 liter/rai (ami-

)
(ami-ami) 500
amiy,,). While the non-fertilizer application (control) had the lowest plant height, tiller/plant, leaf

1,ﬂqfiﬁ‘nW‘ﬂg‘ﬁ%ﬂnm ADLINEAT NUILAU NVANENAEINERIAART INEUAN LAY 2.14A7LIFH 73140
“AONUUALATUATRRLNIZULTNANSEAT NNRNENRENEAIAIANT INLUFTLNTW NFANWY 10900
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greenness, total weight, straw weight, grain weight, good seed weight and 1,000 grain weight. Ami-ami
250 liter/rai combined with chemical fertilizers, i.e., equivalent to 250 liter/rai of ami-ami (ami—ami +IFam‘
amy 250) Nad the highest organic matter and exchangeable K in soil with non-significant difference to the

application of ami-ami 500 liter/rai (ami-ami,,.) and ami-ami 125 liter/rai combined with chemical fertilizers,

)
500
i.e., equivalent to 125 liter/rai of ami-ami (ami-ami,, sHIF, ). Furthermore, ami-ami 500 liter/rai (ami-

(ami-ami)125

ami,,,) showed the highest extractable Na in soil with non-significant difference to the application of ami-

ami 250 liter/rai (ami-ami and ami-ami 250 liter/rai combined with chemical fertilizers, i.e., equivalent to

250)

250 liter/rai of ami-ami (@ami-ami, +IF o c0).

Keywords: rice cv. Phitsanulok 2, monosodium glutamate by-product (ami-ami), growth and yield
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nanAmsasdnnfiszazifufien duiuseting 20 neseutasdes Tiun Swausmasiena swingaaiaasiels
dwinhaiauesiels dminmdasiels dvinudansels wesduiininmdns uazinmin 1,000 wéa

AmiuAdAsimaeiuasiAndunstsnsvashiu memnﬁ”ﬁrm@mqj‘mrifaumiwmmvlﬁl,mmvlﬁ
1 Table 1

Table 1 Chemical and physical properties of soil and by-product of monosodium glutamate (ami-ami)

before the experiment.

Properties Soil Properties Ami-ami

pH (soil : water = 1:1) 7.24 pH (1:10) 4.49

EC, (dS/m) 0.70 EC (1:10, dS/m) 91.00

Organic matter (%)ﬂ 1.98 Organic matter (%) 28.41

Available P (mg/kg)? 112.38 Total N (%) 5.17

Exchangeable K 182.30 Total P,O, (%) 1.74

(mg/kg)”

Exchangeable Ca 2,756.17 Total K,O (%) 1.07

(mg/kg)™

Exchangeable Mg 229.10 Total Ca (%) 0.04

(mg/kg)™

Extractable Na 18.24 Total Mg (%) 0.01

(mg/kg)”

Sand (%) 36.13 Total S (%) 3.07

Silt (%) 29.50 Total Fe (%) 0.01

Clay (%) 34.37 Total Mn (%) 0.002

Texture® clay loam Total Cu (%) 0.0001
Total Zn (%) 0.001
Total Na (%) 2.30

Note : ¥ = Walkey and Black method (Walkey and Black, 1934) “~z Bray Il method (Bray and Kurtz, 1945)

¥ = Extracted with NH,OAc pH 7.0 (Pratt, 1965) ¥ = Pipette method (AaWnAnsdlnnARTNLgAANEN, 2541)

HANITNA[R LLﬂzaQﬂiEﬁ

annsAneInaaenIslinintiaanegea (a1d-e1d) senisastuiulnLazuananzesdiiaua
wugienglan 2 lugguitl Usnguanall
1. nMsiasaAUTlaUaITg
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nsldnintimansgsaetnaneavsaldsaniuieedl uaznislafluniedanen Analiinaugesiv
nuIUKIRIAANe uazAANmavasludiiafieny 1 uaz 2 theundslgn unnsneiuedsliiednAtyEimas
alif (Table 2) nanqfe nglaninmanansgsadns 250 ans/ls sanduilealdadidsninsnainiman
Wanwinaniaanegsadng 250 ans/ls (ami-ami, +IF, ) Analfinoiugediuy aauonuaussens uas

g a & dl I i o )+ aKX A o A | 0’1
ﬁ’?ﬂQ’]NL?JEIQ‘lI'E]\?eL‘iJ“IJ’]QN’]ﬂV]QGW uazly LLB‘]ﬂ[Fl’W\‘]ﬂ‘]Jﬂ’Wﬁ‘I@‘iJHLﬁNGNNIETNWMﬁ’Wﬂ@ﬂﬁﬁi‘ﬁ@ﬂm'ﬂﬂL‘Vﬂﬂ’muﬁﬁl’m
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HegIadR91 500 Ane/ls (IFam‘_ammo) nsldniniianansgsadne 500 ans/ls (@ami-amiy,,) waznsldilend
FAINANBLATIERAUNIAT (IFy,,) 204ERAFURAILAN (control) Analfimanugfiu auauuautsans uazAd
pruidanresludinsinfigannezaznasioinls

500

2. NANARWAZRIALTENAUNANARUDITND
2.1 AM1UIUTIFARND

o+

| o ' a P i =~ |+ N a = v o
nsldnniimacsgsaetamesveldsniuilanil uaznisldilentiadiaunes Analiianuausg

fanavasinaisvasiiuiAen unnsnenuateldadn Ay dmeaa (Table 3) nNaN9Ae mﬂm'mnﬂ”ﬁm@mmm
8M97 500 ana/ls (ami-ami,,,) 34m@Imﬁmumamn@mmmqmnmm (12.27 999) LL@JLNLmeqnumﬂ@
mﬂmmmmmmmm 250 ans/ls mmuﬂﬂmmmﬂ?mmmmmmwanmﬂumqmﬂmm@mmmamw
250 @n9/13 (ami-ami, +IF mmmmumuau (control) mm@‘memmqqmaﬂmmmqu@ﬂmm (5.76

79)

am\-ami250)

Table 2 Plant heights, tiller per plant and leaf greenness (SPAD reading) of rice cv. Phitsanulok 2 at

different growth stages.

Plant heights Tiller/plant Leaf greenness
Treatments (cm) (SPAD reading)
1MAP  2MAP 1MAP 2MAP 1 MAP 2 MAP
T, = non-fert. appl. 78.06° 86.63° 5.17° 5.80° 36.16° 33.81°
(control)
T, = ami-ami,, 84.94° 94.54° 6.57° 8.71" 40.05" 41.57°
T,=IF s 86.06° 95.88% 6.61" 9.94° 40.06" 41.92°
T, = ami-ami, . +IF_ 86.23° 98.04% 7.28"  10.88" 4097 41.93°
ami125
T, = ami-ami,, 88.65°  98.92” e 4142 4367
T,=IF AR ¢ 88.83"  99.08" 8.30" 1259 42.32° 44.20°
T, = ami-amiy +IF, 90.94  101.00° s s T 42.92° 44.39°
ami250
T, = Foou 88.47"°  98.13" L A o= 41.32° 4253
W " . 4 n < "
C.V. (%) 3.04 3.35 11.94 7.92 3.35 2.13

Note: Numbers in the same column followed by a common letter (s) are not significantly different at the 0.01 level by DMRT.
** = significantly different at the 0.01 level

MAP = month after planting

2.2 ﬁymﬁﬂmwimm iwﬁfm/\lw 1{Wﬂmuﬁmv{mm Ll,@vifwﬁmuﬁmﬁ

mﬂ@mﬂmm@mmmmqmemﬂlmmmuﬂmﬂu LLZ\]«ﬂ’]i‘I@ﬂﬂLﬂNﬂﬂNLﬁﬁl’J m@iuumuﬂmm
yane dinving dhviinwdsaan wasiminuianesdnfisze A mem\‘mummuuﬂammm
NNATH (Table 3 LAY Table 4) naNnAe mislmmnmmmwrjmfamm 250 am3/ls mmuﬂﬂmm\mﬂ?mm
m&gmmwanmﬂmmmﬂmmam‘gimmﬁ 250 am3/ls  (ami-ami,, +IF ) fualiiinmvnauianua

ami-ami250
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faninwng dhainiudavenan meu’muﬂmem‘ummqmnmm (2,618.69, 1,288.23, 1,330.46 ua
1,101.62 nn./13 mummu) 789A93N GG ﬂﬁil@ﬂﬂmmqmﬁmmmmmmimﬂmemwmmﬂmm@m‘nm
'ﬂﬁl‘a"] 500 'ZWI?/VL? F omiamisoo) mmmmi‘ummu (control) ualifinminaaaiovmn vminving dinada

m‘vmm LL'Z\J“’u’]MuﬂLN'Z\JL‘]WIJ@\?‘II’]"J%@HV]@@ (1,257.79, 584.19, 673.61 WAz 574.73 nn. /s WWN@’]L‘]‘U)

Table 3 Panicle per plant, total weight and straw weight of rice cv. Phitsanulok 2.

Treatments Panicle/plant Total weight (kg/rai) Straw weight (kg/rai)

T, = non-fert. appl. (control) 5.76° 1,257.79' 584.19'
T, = ami-ami,,, 9.35” 1,918.75° 903.31°
T, = 1F, amioso 8.93° 2,021.27% 997.13°*
T, = ami-ami+IF 10.07° 2,204.47" 1,105.67
T, = ami-ami, 12.27° 2,241.94% 1,062.09™
To = IF, oo 9.47% 2,359.00" 1,141.48°
T, = ami-amiyg +IF, oo 12.03" 2,618.69" 1,288.23°
T, = IFoou 8.78" 2,098.82°" 982.07*

Ftest ™ i "

V. (%) 6.95 5.87 7.12

Note: Numbers in the same column followed by a common letter (s) are not significantly different at the 0.01 level by DMRT.

** = significantly different at the 0.01 level

2.3 Wniin 1,000 AR
1 o” 1 a = I o 4+ a 1+ = 1 = al % o" o
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EN“TJ?ZQ’BE]?W 250 @ﬁ]ﬁ‘/llﬁ‘ i"]ﬁJﬂ‘LI‘LIE]LﬁﬁJ"ﬂ\?Nﬂ?NﬂﬂAﬁ’]ﬁlﬂﬁﬁﬁﬁ‘ﬁ@ﬂLVlF;I‘ULV]'Tﬂ'mu’]ﬁl’]@ﬁ\I\i‘ﬂi@'ﬂﬁ]ﬁ"] 250 'Z\llﬂi‘/llﬁ‘
m@‘lwmuuﬂ 1,000 LN@WH@\‘]‘II"I'JN’]W’]@@ (26 22 mu VLNLLIFIﬂM’W\mUﬂWﬂ’&ﬂEJLﬂWNN
LL@vﬂ’Wi‘sL@ﬂ’Wﬂu’]ﬁ]’mN\‘i‘ﬁﬁ‘@‘ﬂﬁ]i"]

(aml_am|250+|Fami-ami250
Lﬁuﬁmﬁwﬁlmmimnmﬂ‘umenmm@mfﬁmamm 500 ams/ls (IF
500 ane/1s (@mi-ami,,)

(24.93 nfa) ”Lu'u,cvmﬁmﬂumﬂ,@mnmm@mmmmm 250 8n/ls (ami-ami,,;) atinelsfinu & diadunndinig

ami- am|500>
ANNATAL mmmmaumwﬁm (control) m@‘luu’muﬂ 1,000 LN@@‘II@Q‘IIWQM@FJV]@@

Immmnm@mmmamqmema‘l,mr;muﬂﬂmm u,@wmﬂaﬂﬂmmmqmmiu@mmwmm (mmm@mw 2-

umlummmmu mmmmuqmﬂ@ WAz mmmmmmﬂmmq souTiatinvinsan v tnninide
Ve nLANR Waziwein 1,000 wEnestnAeLEnasndn LN@LLE‘EJULV]EJUﬂUﬂ’]TI@ﬂWﬂu’]ﬁl’]@ﬂix‘l‘ﬁi‘@
atnahuavzeldsannuileiad mew‘l,quﬂmuamqmmiu@quamq (Fr5unaaesh 5-7) delfina
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Table 4 Grain yield, good seed weight and 1,000 grain weight of rice cv. Phitsanulok 2.

Treatments Grain yield (kg/rai) Good seed weight 1,000 grain weight (g)
(kg/rai)
T, = non-fert. appl. 673.61' 574.73° 24.93°
(control)
T, = ami-ami,, 1,015.70° 847.16° 24.94°
T, = IF, s 1,024.39% 893.65" 25.15%
T, = ami-ami . +IF_ 1,098.80° 906.81% 25.57%°
ami125
T, = ami-ami,, 1,179.85™ 959.33" 25.95"
To=IF, o 1,217.52° 1,054.41° 26.02%
T, = ami-amiy +IF_ 1,330.46" 1,101.62° 26.22°
ami250
T, = Foou 1,116.75" 962.83° 25.76™"
F-test =4 £ *
V. (%) 5.76 5.85 2.17

Note: Numbers in the same column followed by a common letter (s) are not significantly different at the 0.05 and 0.01 level
by DMRT.
* = significantly different at the 0.05 level

** = significantly different at the 0.01 level

3. auripvnaafirasiuretlsznis meandsnsldnmniimansgsadauiunisilgndna
mﬂm’mm‘f’]m@mﬁjmfaﬂ"mLﬁmudafa“lm'éfmﬁuﬂﬂmﬁ waznslailenafiatrnnan dualiAiaaaily
neaLfluang (pH) m@qmulﬂmmmﬂu (pH 6.53-6.77) L4 LLmﬂm\mummmmm@tﬁmmaunummmmm
(control) #efiHalHAN pH mamw 6.77 (Table 5) wanannil mﬂ@mﬂmm@mmmmqmemﬂlmqmu
flenadl uaznasldilaniatngipes Jualiial EC, mmmu@ﬂlmvmumimﬂm (0-2 dS/m) vise ldlfinansznuse
mimmmuimmwm Lmemmmmemqnu@m\muﬂmﬂmmmmnmﬂmu (Table 5) Tenfluiidanndn
mﬂamnmm@mwmmmuﬂmmmLLquN'lum EC, Gummumnfnmﬂ@mnmm@mmmmmmmw
LAE9 mmﬂuiﬂim’mmmmmmgmm’lmmmu @wmmﬂﬂmﬂ@mi@mumm aanunuivlenawud
azangaanuianilaedl asiinann e EC, aaaRuisaulE (Thongjoo et al., 2006; 1inA3, 2552) n13ld
nntinanansgsaedaReavieldianiudlendl uarnisldiloafetiiion fualiBunnduteingluiu
Bunulaanasafiflul sz lomnd Buradnung @uafiuani/asuls wasBunlnaauiasnldunnmiatu
aelltdAYnNaa (Table 5) na1ama mﬂm’mnﬁﬁmamqmﬁmm 250 ang/ls équﬁuﬂﬂmﬁ%‘qﬁiﬁmm
sAmeIsUANRELn NN maLegsadhsT 250 Ams/ls (ami-ami, +IF ) Ana i Bunnaursadnglu
Au LL@x‘]_E‘N’]mTWme%F;INﬁLLﬂﬂLﬂgﬂungﬁZj‘\‘i‘ﬁqm (2.41 % uaz 231.75 mg/kg) Tupnsnaiunisldnintinaa
HNTIAER31 500 ARa/lS (ami-ami ¢

ami-ami250

o) HaENTIANINUNANARITIad RN 125 Ane/ls soniui]aaR@adBunn
5160 1MNINANINYLIMININWANARSTIaER9N 125 Ana/ls (ami-ami,  +IF AINATA TUEANNANTL
A , I , = - ' o o+ - . a = =~ %
naaasnEnisldnintinansgraedruneaviseldianiuieiail uaznisldijaaiatunen Analiidsuan

ami—amM25)
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WaanasafifulslairasAulndiAeeiu (127.15-136.04 mg/kg) WAZUANFAINALAIFUAILAN (control)
uanannil msldniniimansgsadnm 500 ans/ls (ami-ami,,,) SraliBnulndesiiaislivesdunniiga
(23.58 mg/kg) uazliunnsineriunslaninineansgsadnm 250 ana/ls (ami- ami,g,) waznsldniniinnna
nageasa 250 ana/ls sawiuiaiidfiBunmngeudnifiauwinnintinmanegsasnm 250 ans/ls

(ami- am| +|F MWN@W@U Tmﬂﬂ?mm‘ﬂmmumwmum@Lﬂummnmuummqmmmmﬂmma

ami- am\250)
mmmuuma (Table 1) muu °]J®V’]'J‘é‘ﬁ‘“"}\isluﬂ’]iu’m’mu’]ﬁﬂﬂN\‘i“ﬁﬁ‘m\ﬂ%}ﬂiwtﬂﬁuﬂﬁ\m’]im‘]:ﬂﬂ‘é‘ mmimmm
rsnnunisazanveslannluinszazaasion atelsfiniu Afuasuan (control) Hnalitsunnaurisedng

Tuiu snuasneaniuilssTamd uaziBunainunadasnuannlaaulinnan

dglnan1snaang

nsAnmefeiuansliiivin fannudlululgfazininiananegsant e nawnui]avield
souriuijaaidmiunisgniing Tnusnfunaaesiuuzia fe mﬂz&nwnmfwmm@Mé’mm 250 am3/ld sanriu
fpddeihBunnsmevnmvdndiauwinmntinmanegaashem 250 ana/ls usszazinanlumssiiuniies
1 qatgn enalidanansnagilualFetnedamuin fui AspminsAnendelyan 2-3 1 iefudunagaanis
’l’*ﬁnmﬁwm@mgm‘mudmmmLmuﬂw?@l%équﬁuﬂﬂmﬁﬁifﬂmm?ﬁgLﬁuimmxmmamm%’n A
soantiAnIaiuazAnfueRulusazann

Table 5 Chemical properties of soil after planting rice cv. Phitsanulok 2 for 4 months.

pH EC, Organic Avail. P Exch. K Exch.Ca  Exch.Mg Extract. Na

Treatments (1:1) ~ (dS/m)  matter (%)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
T, = non-fert. appl. (control)  7.16"  1.107° 2.027° 116.01°  174.45°  2,723.90  234.57 17.56°
T, = ami-ami,, 6.70°  1.450° 21507 132.93" 20313 2,840.17  244.37 22,54
T,=IF, L4 6.76° 1.283°" 2127 13023  192.80°  2,80257 (I 24198 18.26°
T, =ami-ami +IF, 6.67° . 1.753° /2208”1 1133.24° .. 222.66" . 2,861.76 ... 248.05 20.12%
T, = ami-ami, , 6.53° 1.777° 2280  133.71° = 22351° 287017 . 253.66 23.58"
T, =IF, s 6.69° 1.747° . 2.150% 133217 218.92"  2,859.35  244.47 19.22%
T, = ami-ami, +IF, 6.65° 2.077° 2410 136.04°  231.75° 287915  254.36 21.06™°
T,=IF, 677" 1.263° 2080  127.15° 19053  2,780.79 = 241.12 18.33°

E-tolt - ¥ , 4 & ) ns -
CV. (%) 200 639 5.08 4.03 4.65 265 3.22 9.18

Note: Numbers in the same column followed by a common letter (s) are not significantly different at the 0.05 and 0.01 level
by DMRT.
ns = not significantly different at 0.05 probability
* = significantly different at the 0.05 level

** = significantly different at the 0.01 level
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