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Utilization of by-Product of Monosodium Glutamate Industry

(Ami-Ami) as Fertilizer for Cassava
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Abstract

The affects of chemical fertilizer ami-ami, and a mixture of bath chemical fertilizer mixed with ami-ami
on yields of Cassava, namely Kasetsart 50, and loamy sand (Sai Ngam soil series) were studied over a two-year
period. The trial was carried out as Randomized Complete Block Design with 3 replications. The treatments
comprised of 1) application of 15-15-15 rate 50 kg.rai" to the soil, 2) application of 15-15-15 rate 100 kg.rai”’ to
the soil, 3) application of 15-15-15 rate 50 kg.rai' and ami-ami rate 150 L rai’ to the soil, 4) application of
ami-ami rate 300 L rai-1 to the soil and 5) application of ami-ami rate 300 L rai” to the soil. The results indicated
that fresh root yield obtained from the 1% cropped year was not significant affected by any of the treatments.The
averaged yield was 4,699 kg.rai’ on the other hand, in the 2™ cropped year the application of 15-15-15 rate
100 kg rai” and 15-15-15 rate 50 kg rai” plus ami-ami rate 150 L rai” gave higher significant (P<0.05) root yields
than the application of 15-15-15 rate 50 kg rai’! and ami-ami rate 600 L rai-1 (8,177, 8,221 vs. 6,205, 6,224 kg.
rai’") respectively. Moreover, more soil acidity, nitrogen and phosphorus contents were found in the treatments
applied with 15-15-15 rate 100 kg rai” and all rates of ami-ami whereas soil organic matter, potassium, calcium and

magnesium did not differ in all fertilized treatments and decreased after finished the 2" cropped year.
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Tinandannni msl o a3 15-15-15 909 50 an/lsuazmsl heni-end das1 600 das/ls edniie dny
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vodszima U w.d. 2544 (WANUIATHEAD
MIIANAT, 2544) "lummwﬁaﬁﬁuﬁﬂgﬂiuﬂ
WA 2546 1szana 6,434,897 15 Timandansin
1,986,452 duuazwandainds 3,087 an./l3
(http://www.doa.go.th/pl_data/CASS/1stat/
st04.html) Handaaselsi g neldmahdugu
Uszanas 300-400 1w/l3 fleamnaienvesii wends
figlugng 10 Tishuian (0.80-11m/nn. Thw.a. 2544-
2550) fatn MasarENAI Wendeiianeh
Tasmaiunandasolsli sty Sofhmumanis
Manasnafignine wWevdnlFiifod Tnemsdaszn
malgnilvang a1 erfinkandadelsld sty
umavikiiduiiumsluilgiu veanuasnsdign
1 gnddhiisiamunamss Ge mslEnaadami-
waesldannszuaumandansys siahmien
918-0701 (ami-ami) NAlssnupdaneys 1l d
fuduileiunandavesiu Wendnnms oo
inyasnanuhld “erhenii-efinnlssanu unen
150-200 11mdie 1 gninadmas :davnlugves
ﬁwﬂﬂaﬂuﬁuﬂﬁaﬂmﬁauau maliiadnan wnsa
Winnandaiin Wewdaldinant 3 dudeld Sahld
fianudesmuhenii-enfimnntuidose dai Tasims
WeilTaitiaquse sdiflednmnansenuveamsléih
onfi-fidemalgniu wWenduaghu oifuiioya
Tiauugshudineasnsedagndesdolt
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naaed 2 gUgniu nas (2 U9 az
1 9qugn) Tuuasinuasnsduiiundudui 38 ludu
‘q@ﬂ‘ni\im (Coarse-loamy, mixed, isohyperthermic,
Ultic Haplustalfs, Alfisols) fiitfoauifufusuthmne
anuiunsavesiu Tulasnuianun suneiag
Wo wed uazlwum 1Boun aglu Table 1 vgn
i enduiugineasen a3 50 Tunlaswina 4x4
MNNAT zoz1lgn 1x0.5 MINAs TuuHuMS
nAaBauUL RCBD $11u 3 1 41 5 nssudsmsl e
ldua 1)1 Youvuinvasas s 15-15-15 8931 50
nn./13 (7.5 kgtotal N-7.5 kg.P O -7.5 kg.
K 0/13), 2) 1'ijo @5 15-15-15 8051 100 nn./l3
(15 kg.total N-15 kg.P 0 -15 kg K 0/13), 3) 1 'iJ
.73 15-15-15 8091 50 An./lssamAuihenii-ond 6am
150 @n3/13 (17 kg total N-7.5 kg PO +0.95 kg total
P-7 kg K O+1 kg.total K/13), 4) 1 "h e1i-0i1 85
300 @ns/ls (19 kg.total N-1.9 kg. total P-1 kg.
total K/13) waz 5) 1'o1-00% dan 600 aas/ls
(38 kg.total N-3.8 kg.total P-2 kg.total K/15) Ing
uid] ' 2 a¥s fo sesiiu oz 60 Tundulgaiiu
"1gnda havedliil 1 nag 2 vesmnaaes Foyadu
Aianziauiianudn 0-20 oz 20-40 wURMA
Taud ilodu (Hydrometer; Gee & Bauder, 1968)
anuitunsavesdy (1:1 H O; Salinas & Garcia,
1985) Bun3sing (Walkley & Black method; Black
1965) lulns L%uﬁﬂﬂuﬂ (Micro-kjeldah; Bremner &
Mulvaney, 1982) Weo wo3 fithnlseTomd (Bray II;
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Olsen & Dean, 1965) Inun 1Fen  uaaBeNLaL
=S d‘ o/ 4 .
UHAKIBYNN DA LA (Ammonium acetate; Jackson,
1967) Taninszuznounaasy $1AUIALIN 1
waz 2 doyadiy ldun anw 3du (Jaanlaudu
wmileAudy avesmdundn) Wmtinduuazly o
NaNARINY A llaseunavinaludy waziNu
“1zrag (Micro-kjeldahl; Bremner & Mulvaney,

1982) Foyahmnrys 16uA pH (Salinas & Garcia,
1985) Wulasuiiamauazuenluilon (Bremner &
Mulvaney, 1982) Wlo o5 Iwun 1Fon uaaiBou
nazuIAIE oG (Chapman and Pratt.1961)
wamﬁLﬂswﬁautﬁmﬁuua:ﬁwmﬂmﬁgi uoaalu
Table 1

Table 1 physical and chemical properties of Sai Ngam soil series and ami-ami

Depth Sand Silt Clay  Texture pH OM TotaIN AvaiP Ex.K Ex.Ca Ex.Mg
(em.)  ——-—-- == Yo mmmmmmmm % Ppm, ~-mrmmmmmm———-
0-20 72 17 11  Sandyloam 4.82 0.52  0.023 12.15 2408 160 30.15
20-40 69 18 13  Sandyloam 5.27 049  0.021 8.00 19.14 158 20.38
ami-ami - - - 5.50 52" 37" 50007 2,700" 2,800"  2,000”

" Total N ¥ NH-N ** ¥ Total P, K, Ca and Mg

HaNISANY Ll,ﬂga‘ﬂ"l‘iﬂi)

HandnnazesAlsznouNananiiy snas
wandathit alufil 1 liuandaiulimn
nINBFMINAans (Table 2) Adnds 4,599 nn./3
Tuvouitii 2 matgaunl o a3 15-15-15 Sam
100 nn./15 wazl o a3 15-15-15 9931 50 nn./l3
sl Yherdi-ond §am 150 ans/l3 Wnanaa
nnnimsl o a3 15-15-15 9a31 50 nn./l3
wazmsl Thendi-onfi §an1 600 aas/ld edniite
"1dey (P<0.05) (7,674 uag 7,715 vs. 5,705 uag
5,712 nn./13) Weiliesnnshnalulasouildsy
nauasil 1o 15-15-15 8an 100 an./l3 1'1e
wiisanfmherfi-oniinas] Ytherfi-eniiedraifen
9971 300 ans/ls la I lulasuiudumny 15, 17
uaz 9 ke.N/13 deaglugniwenanzuasi nends
aeu uedldinnil ade 15-20 ke.N/13/qqUqn

(Jacob,1963: 1n15e3R, 2526; neulngsAuazame,
2539) Tuwaiznnsl 'Jodn 2 n33u5 Ae 15-15-15
9071 50 An./13 wagl Thendi-endl 9951 600 ans/ls
Hsmaluleseuiesuazinniiull (7.5 way 38
kg N/13) mnzmglulasnuiianu “uiusiums
wiAulnvesiu "zvraslaenss (I, 2533)uay
L o o = cs' 1 H 1 v
W wevdaduisnaey wesdeilelulasaudendn
o A A Aa X A g a ~

Hau welgnluduniedwiudunne danugay
nysolen (“ugnd, 2541) 11031ATEH correlation
szrinlulasu ve We¥ wazdunisiagludu
AuNaNanINY 1eraany g lulasueiniu
dld v % d a L% o 2 d'

Nl “wiusAurandaiy "nevdanai aluuuy
filin f@r R’=0.56 (Fig.2:a) $4 oaadenums
Anwves “ugnd, 2541 wazilnun, 2533 Tuvaizh
Wo o3 uazdunssingiuliian R*viee (0.33 uaz
0.24) whwminduuazly aliuandmedume a6
& P A o o AN o X
1 2 Mmaad nandaasi anlannmsnaaeail
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Nﬂ?lﬂﬂﬂ?ﬂlﬂﬁﬂﬂiﬂﬁﬁﬂiﬂ?"] lUae 44% diesnn 1u%mzmﬂﬂtﬂuuumaqmuﬂizmumiazmﬂﬂau
IS} 14 ' o a2 ' =2 Y KX o0 Y A A o/ o o %
imsl ‘ljfllnﬂﬂ'ﬂLlazﬂﬂﬂTﬂLUﬂQﬂﬂTﬁJﬂ\i!.ﬂ'HG]iﬂ‘S lEla Fuhldsmam ¢ wluniu "enas

Wlnlasuliay wuhmsl Thed-onl oan
600 ans/ls Hraminlulasauluimiiumnni ads
é 1 \ T { 1

0.397% @AMl Yonuudug o
e 1A (P=<0.05) Natlonaiesnnlsnalulasiau
ndhlsglomi (NO N uag NH -N) PR linhonR-

a 4‘ Al a 14 = Y o/ =
o1l 1iel 'asduudinniis wnsagaldlaviud

uanshaify Tuvaizi lulasmilusduuasluiundy
wuh msl Thedi-enii §951 300 ans/l3 Alulasiou
innnTsmsl Teunudus edwiiils ey (P<0.05)
Taefiewhiy 0.89% Tasiims] Te35ouq fmde
fienauifios 0.698%

Table 2 Fresh root yield, fresh matter, and total nitrogen in cobs and stalks of cassava in the 1%

and 2" cropped years as affected by different fertilizer application.

Treatment Fresh root yield Fresh matter Neob”  Nstalk+leaf *

lmyear 2"dyear 1s'year 2“dyear 2"dyear

kg rai' %

15-15-15: 50 kg.rai'1 3903  5705b 2,068 3,312 02770 0.715b
15-15-15: 100 kg.rai_X 5,100 7,674a 2,231 3202 0.221c¢ 0.659b
15-15-15: 50 kg.+ ami-ami: 4,786  7,715a 3,406 4,134 0.218¢ 0.674 b
150 Lorai '
ami-ami 300 L.rai 4,593  6,079ab 3,003 4,816  0.239¢ 0.890 a
ami-ami 600 L.rai " 4,613  5712b 2,958 3976 0.397a 0.744 b
Mean 4,599 6,577 2,733 3,888 0.270 0.736
F-test ns * ns ns o *
C.V. (%) 16.64 14.39 25.20 30.84 1.16 9.59

Ncob = Total N in cassava cob “Nstalk+leaf = Total N in cassava stalk and leaf.

* Mean in column followed by the same latter were not significant different (P = 0.05) according by DMRT.

AN 3AuI sndanuiany aszee
120, 190, 130 5’uwé’aﬂ@,ﬂ"ﬂﬁ 1 uazszey 90 uag
180 Fumdagnili 2 falishefumae Aaluyn
nsaids mal fo e svesduazifintiumuoig

it lnsfiony_anail alusaifuiiensana
3.0 1wA3 19 2 Immaaes 77 “brewie 1.61-3.18
A3 102 2.61-3.16 a3 sz 230 Tundalgnii
1 uag 180 Yundagnilil 2 muddy (Fig.1:a and b)



Un

UAUAEAT

35 atiuh 4 gaNAN-SUNAN 2550

415

(a)

3.5 1

g
2
I

—O— 15-15-15:50 kg/rai

Height (m.)

e 15.15.15:100 kg/rai
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ami:150 Lirai
ami-ami:300 L/rai

& ami-ami:600 Liral

120 DAP 190 DAP 230 DAP

Fig.1

(b)

o Qv 15.18.15:50 kgfrai

= 15.15-15:50 kg/rai

ke 15-15-15:50 kg+ami-ami 150 Lirai
== ari-ami:300 Lirai

=i ami-ami:600 Lirai

90 DAP 180 DAP

Cassava height growth at 120 and 190 DAP in the 1" cropped year (a) and at 90 and 180

DAP in the 2" cropped year (b) as affected by different fertilizer application.

4‘ wva I a
msilagunlas nuAMaLANYeNAn
a A o/ d' a K a
dunssinginulududn 0-20 wufines
A X o < 4 o o o
NN nENAUIREIT Wendadn 1 uazanas
Tl 2 vauganudn 20-40 uAns Hainy
aaen 2 Unmsmaass lasinnnisudsmsl '{e
Aa S o T o/ aa o/ L% o o A d.
Hounseingliseiume davdalgniiu Wevasin
1 uag 2 Hounseingluduszay 0-20 U INAY
1.26 uag 1.19 % {il “vodizrin 1.13-1.45% uaz
0.94-1.51% BWIABIAUNANNAN 20-40 1BURINAT
NA1nde 0.72 uag 1.10% i “voEz1IN 0.56-
0.89 uag 1.02-1.21% wagniiu lsznasin 1
wag 2 muaau (Fig. 2:b) wlulasuiuiing
wWasumlas eandediudunieing nannenszay
=2 a S 4 U o
ANNAN 0-20 1BUAINAT HAranamdargniiu
YenatlJlé 2 Punansnismsl o lasidnde
0.04 uaz 0.03% N “vog3zrIN 0.03-0.04 uay
0.02-0.04% viaalgnsiu "Wendailn 1 uaz 2 ;u
aau (endunadl o a3 15-15-15 8031 100 An./
13) sgduanudn 20-40 wufuns HauANTUME
Ugniiu "Wenaadn 2 wdliuandediume adlu
nn5msl o daundes 0.03 uay 0.04% iy
8g3eMIN 0.02-0.03 uaz 0.02-0.06% wdvlgn
1 enastin 1 waz 2 muady (Fig. 3:a) msn
dunseinquazlulasuiszauanudn  20-40

IBURINAT NI UAZINNHAYRININMIBLAZANY
(leaching) vouhed-0nd mnzdududuiionse
1A leaching A7 (Suwanarit, 1995) uA1He91A
a A o o v ad ' v X
Aundgaiu 1levaslsumuAsuvNAulITIND
40-50 WBURNAINNAIAY TONIIAAMS £ Nvea
sumsinquazlulasauiaugalussauanudniies
20-40 1BUAINAT A pH ¥93aUnIZaAD 0-20 uag
20-40 1ufNas NAranasrainsdgniiy
Wenda 1 1 wae 2 ndalgniiu "endadn 1 wa
1o @35 15-15-15 9991 50 nn./ls Heé1 pH aun
JLAUANNAN 0-20 IBUANAT NN A 5.15 B9
LA 4 waaniins] YJounudug egnitie @y
(P<0.05) HAUAAINE 4.77 0AAdOIAUNA
Tl 2 1msl Henssdsi@erduimld pH Gun
JTAVANNAN 20-40 WUGINAT HANNN A 4.94
d! ! d'd 1+ d' 1 A
0 4 wlasndinsl Yenvudue agnd
ey 1Agy (P<0.05) lnadandsiies 4.29 (Fig. 3:b)
A - = . 4 ,
nvigIlesndandnaves H' Nlandasgesnin
N3N nitrification Yo9lulasu (organic-and
inorganic-N) N l@summnendi-ondinazile 6315-15-
15 8931 100 nn./l3 910 4 nInAFNMARHINNAN
(http://www.ncl.ac.uk/gane/page11.htm) msanad
a A g X g o o o o 1+
993 pH Aunnamiiudaaissgia miumsl e
infiuazihend-ofiluszezen mnzesh anuiy
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ﬂsﬂﬂﬁﬁﬁ%mﬁmmmwﬁﬂﬁ'uﬂ wasuuasliig
nntuLazanas aufinansznutemssiyivlauas
Mslinandavedu Wenasld “wiuve wWed
flszduanudn 0-20 wufmas Aauaneefiy
atailify iy (P=0.05) wiulgnifu enddi 2
wladl Yo a3 15-15-15 da31 100 an./ls dHen
wnnfl_a 87 un./an. uaztiosil a 11 un./nn. luuas
1 “hendi-endl 8n: 100 ans/l3 luvaisissiuanudn
20-40 1ufmas Wo We3 fefindundenn 11
dianih 44 un/nn. vdmndgaiu wendddi 1
waz 2 uddelishaduma adlugnnssnismsl 'fe
(Fig. 4:a) wigiilesnnmslasure o3 nie
il "wansheiluudnssnds Sesdidunmnnluiios
18il 198 93 15-15-15 801 100 nn./ld
(15 kgP)>1 o a3 15-15-156 8951 50 an./l3
sawdfnhendi-ondi §a1 150 aas/li(8.45 kg.P)>
11y @3 15-15-15 da51 50 nn./l3 (7.5 kg.P)>
1 Yhenfi-endl 8a5 600 uaz 300 ans/ld (3.8 naw
1.9 kg.P) mumay  wulwun 1Bon uaaiFou
nazunAFeNte 2 sERuANNEnidnYazns
wasuulasndreadeiu Tnsfiduidumdufiumne
fu Wendadn 1 uazanamduiuifediin 2 Taen
ﬁmmmiﬁy’a 3 siiadfFnalishedums adnnms
1 {Jelunnnssnds fimsnlfouwlasnnszesisums

(a)

o I d' = d’ o d,, P~y
NAAD NAINAALIAINN 1 ey 2 fadl Inun e
FLAUANNEN 0-20 BURINAT HALRdwA 24
Ny 33 wazanauwds 27 Nn./nn. ANNAN
20-40 1BUAINAT Henmmdsn 19 Wil 21 uay
anadiae 13 un./nn. muaay (Fig. 4:b) msh
Twun Fenluduaeseay 20-40 wURINas Tosn
FUUUTZAY 0-20 IBURINAT 011NN INUN 1 HeN
gngalflasiiu "nerdahiBnasnnluvazniGna
TuduGuduuaznl "adduaviletudaitesliimas
NORDANNABINTVOINY 1erdd AU MIANE
Y¥oandulNYsALazAE (2539) Tenuliiniu
Wendaiugizeed 3 aey uedenaldijolwun -
= d’v 1 a o o d
Ban 9.0 Ndan 15 an/ls waznawda “wing
Yoy zrdanuaiiansilnum Bennuanlagu
nlaludndisedvingaunny 40 ppm. (13#, 2539)
] = o =S a s
MUABITYNTZAUANNEA 0-20 IBURINAT Hen
wagn 160 il 243 uazanaavids 185
1A/AN. ANNEN 20-40 IBURINAT HADALA 158
il 264 nazanamas 210 NA./NN. MNAU
(Fig. 5:a) wazuuaulBeuszauauan 0-20
a A g d' A' I A

IBURINAT HARAsN 30 1KY 73 nazanadliae
18 1A./AN. ANNAN 20-40 1BURINAT HANRABA
11 wisnihi 45 nazanaamani2 un./an. MU
(Fig. 5:b)

(b)

i Y = 5716.573-192305X+7095694X"-6E+007X; R 0,56

i
[T ] OUEDE [T L1081 S LR

Bail Nitrogan (%)
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= w00 L

ol g W L
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Fig. 2 Relationship of soil nitrogen and cassava yield (a) and organic matter change (b) as affected

by different fertilizer application at the pre-experiment, 1% and 2" cropped years (YAP).



UAMINYAT U 35 atiuh 4 gmAN-5uNAN 2550 417
(a) (b)
007 — — — — e 55 - BT e o -
o 15.45.16:50 Kgirai
0.06 - - T T T ——i54515:100 kglrai - — - sk
g 15-15-15:50 kg+ami-ami:150 Lirai
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Fig. 3 Soil nitrogen (a) and pH change (b) as affected by different fertilizer application at the
. t d
pre- experiment, 1* and 2" cropped years (YAP).
(@)
wo— - — - (b) =t 5501
0l - — - — - === 15151550 kgrai o B e i
8 — = 515 kg - — #2m e 515550 gpaniani )L
- — -/ _ etk 15.15-15:50 kgHami-ami 150 Ll - - 7+3m‘-@m2300w‘ S
Plopmigy L _ = amiamido0 U - K(ppm) po _ =t
04— — —  — = amiami 600 Urai -
01— - & T T T - B - — - — —_
B - b - -
n{— - - - — - — - — - — - — -
10— b — - -
0 0
Pre.exp.  1YAP 2YAP Pe.exp. 1YAP 2YAP Pre.exp. 1YAP 2YAP Pre.exp. 1YAP 2YAP

Fig. 4 Soil phosphorus (a) and potassium (b) change as affected by different fertilizer application

at the pre-experiment, 1" and 2nd years (YAP).
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Fig. 5 Soil calcium (a) and magnesium (b) change as affected by different fertilizer application at

the pre-experiment, 1% and 2" years (YAP).
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