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Abstract

This study aimed to determine the optimal conditions for producing
bio-fermented liquid fertilizer from Leucaena leucocephala \eaves by evaluating four
factors: leaf quantity, molasses quantity, microbial inoculant type, and fermentation
duration. The experiment was conducted using a Randomized Complete Block Design
(RCBD), with three replications for each treatment. The results showed that the optimal
conditions consisted of 10 ke of L. leucocephala leaves, 6 kg of molasses, Effective
Microorganisms (EM) as the microbial inoculant, and a fermentation period of 4 weeks.
These conditions provided suitable levels of major nutrients, particularly total nitrogen,
phosphorus, and potassium. The study also found that fermentation beyond 8 weeks
led to excessive potassium accumulation, which may cause phytotoxic effects if the
liquid fertilizer is applied without proper dilution. In addition, Effective Microorganisms
(EM) maintained relatively stable pH throughout the fermentation period, indicating its
suitability for controlling the quality of the fermented liquid fertilizer. The resulting
product could reduce production costs by more than 70% compared with chemical
fertilizers. These findings provide fundamental information for producing bio-fermented
liquid fertilizer from local resources and support sustainable and environmentally
friendly agriculture.

Keywords: Bio-fermented liquid fertilizer; Leucaena leaves; microorganisms; organic
fertilizer; potassium
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z:mLLamﬂuﬂJu:uumwswnw%'aué’mﬁﬂmiﬁaé’ﬂmﬁﬁu (a, b, ©) IneAaAefiffShvstfUsaiy
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Experimental Design Diagram

Randomized Complete Block Design (RCBD), 3 replications per treatment

Base formula: Leucaena leaves + Molasses + Water 100 L + Microbial inoculant

Step 1: Step 2: Step 3: Step 4:

Microbial type Leucaena quantity Molasses quantity Fermentation duration

5 types: 3 levels: 3 levels: Sampling at:
- Fermented milk - 10 kg -2kg - Week 4

-EM - PD2 - 15 kg -G kg - Week 8
- DMP - LFI -20 kg -6 kg - Week 12
- Week 16

Quality Analysis of Bio-Fermented Liquid Fertilizer

Field Analysis Laboratory Analysis
pH, NO, , NH,', K, Ca**, Na' Horiba LAQUAtwin Compact Meter | |Total N (Kjeldah), P,0, (Spectrophotometer) K,0 (ICP-OES, Agilent 5800)

Statistical Analysis: One-way ANOVA + DMRT (p<0.05), SPSS

Figure 1. Experimental design diagram for bio-fermented liquid fertilizer production

from Leucaena leucocephala leaves

Nan1sANEILaZITalNG

$of 1 nansAneanzimunzauduUinalunsyulunsidwsindaninan
Tunszdu

miﬁﬂmamasﬁmmzamaw%mmlmisﬁwfaQmmwﬁmﬁﬂ%amw Taving
naaeadeUSInalunsedu 3 sedu Taun 10, 15 wag 20 Alandy TneAsUSinaniniieia 4
Alandy USinmsin 40 ns waysrevannisvisin 4,8, 12 wae 16 dUn mamﬁmﬁwﬁﬁm
91M"3MELA3es Compact Water Quality Meter uazmsiiasigvissdusznaumaniinugiie
Annpidodun3d nadvnsneas e, 2551 Wansianse 1 uaznsed 2

(28]
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Table 1. Nutrient concentrations in bio-fermented liquid fertilizer at different

Leucaena leaf levels (Mean + SD, n=3)

Leucae Time NOs (ppm) K" (ppm) Ca™ Na* (ppm) pH
na leaf  (week (ppm)
level s)
10 kg 4 352.54+11.4 958.37+31.1 92.41+3.0 130.07+4.2 4.47+0.1
6° 4° 0° 3° 5°
8 493.33+15.7 946.67+30.2 28.67+0.9 120.00+3.8 4.46+0.1
8 7 2 q 4
12 503.33+16.1 946.67+30.2 37.33+1.1 250.00+8.0 4.47+0.1
1 7 9 0 a4
16 676.67+21.6  1700.00+54. 76.33+x2.4 340.00+10. 4.46+0.1
5 40 4 88 4
15 kg 4 184.83+6.01  1506.02+48. 147.18+4. 130.07+4.1 3.65+0.1
‘ 19° 71° 6° 2°
8 213.33+6.83  1533.33+49. 60.00+1.9 120.00+3.8 3.68+0.1
07 2 4 2
12 813.33+26.0 1566.67+50. 49.00+1.5 250.00+8.0 4.81+0.1
3 13 7 0 5
16 1366.67+43. 2666.67+85. 94.00£3.0 326.67+10. 4.79+0.1
73 33 1 45 5
20 kg 4 318.32+10.1 1608.70+51. 150.61+4. 116.37+3.7 4.51+0.1
9° 48° 82° 2° 4°
8 956.67+30.6  1966.67+62. 32.33+1.0 110.00+£3.5 4.56+0.1
1 93 3 2 5
12 1933.33+61. 1800.00+57. 45.00+1.4 216.67+6.9 4.91+0.1
87 60 4 3 6
16 2600.00+£83. 3133.33+100 74.67+2.3 290.00+9.2 4.91+0.1
20 27 9 8 6

Note: Values are expressed as Mean + SD (n=3). Different superscript letters within the same column

(week 4) indicate statistically significant differences at p<0.05 by Duncan's Multiple Range Test.
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Table 2. Chemical composition of bio-fermented liquid fertilizer at

different Leucaena leaf levels (% by weight, Mean + SD, n=3)

Leucaena leaf level N (%) P205 (%) K20 (%) pH
10 kg 0.130+0.003°  0.021+0.001°  0.227+0.006°>  3.58+0.09°
15 kg 0.108+0.003°  0.013+0.000° 0.176+0.004°  3.51+0.09°
20 kg 0.064+0.002°  0.008+0.000°  0.106+0.003°  3.84+0.09°

Note: Different superscript letters within the same column indicate statistically significant differences

at p<0.05 by Duncan's Multiple Range Test.

9915197 1 wag 2 wuin mslelunssaudiina 10 Alandy Wsualulnsiausi
g9an (0.130+0.003% by weight) Weanasagagn (0.021£0.001% by weight) uaglnunaidey

q

g98n (0.227+0.006% by weight) Tnedauuansiseg19ddeddynisad fannusuiudu
(p<0.05) Msifindupgasansvednunadouludasii 16 (Rudu 77.4% anddansiii 4)
omdmadeseivmniluldlngldides Tneamsmslddmtnanlunssdu 20 Alandu 7
Fawd 16 aeilnumaiBengsis 3,133.33 ppm eegluszivfionaiusunsieseiie
HANNTILATIEY ANOVA uanslbiiuinusunalunseiuinansesnvedefidudAgnig
affsionnIdimeiiiva (F = 257.67-508.02, p<0.001) fstiudsaguldn Uuadunsedu 10
ﬁiaﬂ%’mLﬂuﬂ%mmﬁwm’wamﬁqmﬁm%’umimam{fwﬂﬂ%@mw

a

NaN1SANW T alaenARIn U I891UYad Doan et al. (2015) AnuINUSINina A

4

fwnunniulvdmalidndiu ON liauna vilissavsnimnisgesaaivanas n1sldlunsediu

UY3uau 10 Alansulvdndiu O/N Auanzausienanssuvegdun3d dwabiliusunusnemis

4

gegn vaduSualdunseiununndu (15 uag 20 Alansy) wiagliuunm NOs geduluduav

o

WAT WAUSHI N, P05 kae KO 53undusIngd iWesangaunsdlianunsagevaaedunieing
Ionamualussaziiaiimnue wenininisazeay K fiugeluegnemaimaidunmii 8 019
fesgauiduiiwaaiiy (phytotoxicity) §9 Fahad et al. (2015) szynssemisiiazanlu

seavgaiuluenadudinsgadusine1msdu 4 vesiivld
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foft 2 nansAnwansiivanzauduUTinanininalunisiniminganim
nlunsziu

nsfnwanMefimnzauvesUsinunininiadeaunindmdndanin Idinas
neaewaeUsInmnnina 3 seeu liun 2, 4 uaz 6 Alandu Tneasusunalunsydu 10
Alandy USinmsin 40 A3 wavszevnansvsin 4,8, 12 uay 16 dUA% NaN1TIATIZET9)
913781309 Compact Water Quality Meter Lagnsiiaseviosdusznoumaniiniugiie
Anreitldunis naAvINIsAeRT WA 2551 Lansins1eT 3 uagnsed 4

0177 3 ua 4 wudh nsldninthea 6 Alansu TWusinalulasiausugean
(0.1130.003% by weight) Woanesagagn (0.012+0.000% by weight) uazlnunaidyugagn
(0.189+0.005% by weight) wifidUa il 16 Inuvaidengads 3,200.00+102.40 ppm Faogflu
seufioafudunsedeoiv

nntaafiunumadglunisduuvdmdsnudmivedusdlunszuiumamiin Tae
@aum%'éaﬂ%ﬁwmaiumﬂﬁflmaL‘fJuLma'ami‘uauiumsm%zyL&UI@LLasmamﬂsmﬁum%'ﬁﬁi’m q 3
Y28a001 pH uazdeatunisiaiquesgaunsdilufisussasd (Higa & Parr, 1994) n15l4
nntmaUsinas 6 Alandu (15% by weight) Tinadngalunisadiaaisermsanlunseiy
desmnusinarhmedfsmetisduaiumaissyiivlavendunidedseiios demaliinng
eiaaamaauw%'ai’mqLﬁmsﬁuaéwqaugsaﬁmﬂﬁu Feaonndasiy Olle & Williams (2013) fis1e9u
Tunasnveuiiiismeduiiidvddalunsfiuuseansamnismn

agalsfinnu massedaseSslunsidimniintniiu 8 dadf iesnnlnunadouay
avanluseiugs defufauusihlildssosnamemiin 4-8 #Unv wasmaFeasteuiluléy
i n13fien pH anaadeuSinaninthaadiivdy (210 4.75 7 2 Alansu Wu 3.37 6 Alandw)

Us939aunidundnnsndunidliuniudediunasniveuiisme Julunalndrdglunisiu

Snwniwsindanmlsiinuniwasil satlaenndesiu Phibunwatthanawong & Riddech (2019)

' | v
] N 6l o o

fiszyine pH iendedestunisaiyveqaunidnlifsUssasiuazsnwinunmue s
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Table 3. Nutrient concentrations in bio-fermented liquid fertilizer at
different molasses levels (Mean + SD, n=3)
Molass Time NOs; (ppm) K" (ppm) ca™ Na* (ppm) pH
es (week (ppm)
level s)

2 kg 4 673.33+21.5 823.33+26.35 90.00+2.8 110.00+£3.5 4.36+0.
5 8 2 14

8 1233.33+39. 916.67+29.33 33.67+1.0 110.00+3.5 4.84+0.
a7 8 2 15

12 1066.67+34.  972.00+31.10 55.67+1.7 230.00+7.3 4.91+0.
13 8 6 16

16 1366.67+43. 1666.67+53.3 126.67+4. 310.00+9.9  4.94+0.
73 3 05 2 16

4 kg 4 726.67+23.2 1166.67+37.3 73.33+2.3 126.67+4.0 4.33+0.
5 3 5 5 14

8 913.33+29.2 1233.33+39.4 24.00+0.7 120.00+3.8 4.52+0.
3 7 7 a4 14

12 1063.33+34.  1300.00+41.6 42.00+1.3 250.00+8.0 4.59+0.
03 0 4 0 15

16 1333.33+42. 2300.00+73.6 74.00+2.3 330.00+10. 4.53+0.
67 0 7 56 14

6 kg 4 256.67+8.21 1666.67+53.3 130.00+4. 140.00+4.4  3.42+0.
@ 3° 16° 8° 11°

8 273.33+8.75 1800.00+57.6 52.67+1.6 133.33+4.2  3.77+0.
0 9 7 12

12 1266.67+40. 1866.67+59.7 56.00+1.7 266.67+8.5 4.78+0.
53 3 9 3 15

16 1833.33+58. 3200.00+102. 76.33+2.4 353.33+11. 4.60+0.
67 40 4 31 15
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Note: Values are expressed as Mean + SD (n=3). Different superscript letters within the same column
(week 4) indicate statistically significant differences at p<0.05.

(a) NOs~ (b) K+
1750 3000 +
'E 1500 E 2500 4
[=% [=%
£ 1250 =
= = 2000 A
Lo L9,
= 1000 4 =]
=] S 1500 A
3 750 5
= g 000
1 |
S 5001 S
250 - 500 1
(o] T T T T 0 T T T T
4 8 12 16 4 8 12 16
Fermentation period (weeks) Fermentation period (weeks)
(c) Ca?+ (d) Na+
350 4
1201
_ 300
£ 100 €
g g 250
< 80 I3
% % 200
£ oo £
5 S 150 4
g g e
40 A
S S 100
20 1 50 4
(o] T T T T 0 T T T T
4 8 12 16 4 8 12 16
Fermentation period (weeks) Fermentation period (weeks)
(e) pH
5.00 4
4.75 A
4.50 4
T 4.25 1
Q.
4.00 4
3.75 1
3.50 1
3.254

4 8 12 16
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Figure 2. Nutrient concentrations in bio-fermented liquid fertilizer at different molasses

levels (2, 4, and 6 kg) over 16 weeks of fermentation: (a) NO5, (b) K, (c) Ca®*, (d) Na®,

and (e) pH. Values are expressed as means + SD (n=3).
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Table 4. Chemical composition of bio-fermented liquid fertilizer at different

molasses levels (% by weight, Mean * SD, n=3)

Molasses level N (%) P20s (%) K20 (%) pH
2 kg 0.057+0.002 0.010+0.000 0.099+0.003 4.75+0.14
4 kg 0.071+0.002 0.010+0.000 0.146+0.004 3.55+0.11
6 kg 0.113+0.003*  0.012+0.000° 0.189+0.005° 3.37+0.10°

Note: Superscript letters indicate the optimal value for each parameter.

$oil 3 nan1sAnwENIZRmINTENELszEzaN SR U T Eanw
nlunsziiu

miﬁﬂmamwﬁmmzamaﬂi:asnmmiwﬁﬂm'a@mmwﬁmﬁﬂﬂ?amw Tagyinnis
ARSI Eg 19T dUAMT 4, 8, 12 uag 16 1uamqzﬁmuauﬂ%mmslumzﬁu 10 Alansy
nniiena 6 Alandy wazd3aimsn 40 Ans NANNTILATIZUEIADIMNIA8LAT B Compact
Water Quality Meter Wagn153tAsgviasAUsenounuainugdedinsizidedunid nsu
FPINITABAT WA, 2551 UARITINITIGT 5 uazensad 6

9INANT197 5 uag 6 WU '5383nmmi‘mﬁﬂﬁmaﬂiwuaﬂwﬁﬂsﬁ’]ﬁﬁym@mmwﬁﬂ
wiin@anw lnsszognanmainuanzanfiande 4 dUni iosnnlivdinalulpsiaus
g9gn (0.100+0.003% by weight) uagUIunailnunaiges (1,400.00+44.80 ppm) agj’luasé’uﬁ
wingan ldidusunseseiiy

nsvsinalulpsiauanamdsdunid 4 enainainfanssuvesqdunidfiuasusy

q
a sal

Tulaswuluaniiediesndiauanas Usenaudunisaansfuesansdunigfitesdienunas
(Martinez Blanco et al,, 2013) lunairiinisavauves K iintusteeriieninannisges
aanewwaglaaiay LauLsnaaiaaiuslummuammaLum szwamﬂaa&ﬂwLmamwwmﬂmﬂﬂu
Tnssasevesiiveanin naiidenndasfu Chanchay & Poosaran (2009) fifnweerusznaures
TunseiiuunaenuInUTILIT N aALgS

A1 pH fn1sdeuutasain 3.91+0.12 TudUasidi 4 1Ju 4.89+0.16 Tuduaiv 8
w§ranandu 4.26+0.18 ludun1wi 12 waniiud widu 4.60+0.15 ludUn Wi 16 n1s
Wasuulasiasoufiianssuvenduniduazmsazauvasnindunidens 4 luusazdisnan
%1 Babuska et al. (2002) a3ungimsdsuutaswes pH Tunszurumsuiinidunanauna
seriamsrdnnsaduvduaznsuilnanselnegaund msviiniiu 8 duailailalinanind
A uinduimamdssnnsazanlnunadoslusyduge laofidnmid 16 Tnunadongeds
2,800.00+89.60 ppm Gy 100% 9ndUniii 4 wazeradusunsesefismniiluliing
e dafufeasulddn ssovnaniasinfiunsasdmiunisndmbnindanmanly
nsefufe 4 dUai Falsindnsasindnunmiuazasnsdelunisldan
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Table 5. Changes in nutrient concentrations of bio-fermented liquid

fertilizer over fermentation period (Mean + SD, n=3)

Time NOs (ppm) K" (ppm) Ca” (ppm) Na* (ppm) pH
(weeks)
q 263.33+8.43° 1400.00+44.80 180.00+£5.76 130.00+4.16 3.91+0.12
a a a

8 1200.00+38.40° 1500.00£48.00 57.67+1.85 123.33+3.95 4.89+0.16
a b b

12 1050.00+33.60  1466.67+46.93  73.33+2.35 253.33+8.11 4.26+0.14

b a b c

16 1333.33£42.67° 2800.00+89.60 140.00+4.48 306.67+9.81 4.60+0.15

b a

Note: Different superscript letters within the same column indicate statistically significant differences

at p<0.05 by Duncan's Multiple Range Test.
Table 6. Chemical composition of bio-fermented liquid fertilizer at
different fermentation periods (% by weight, Formula 601, Mean * SD, n=3)

Time (weeks) N (%) P,05 (%) K20 (%) pH
4 0.100£0.003"  0.012+0.000 0.170+0.005° 3.52+0.11°
8 0.050+0.002°  0.013+0.000 0.220+0.007 ° 4.93+0.15 "
12 0.040£0.001°  0.015£0.000  0.220+0.007° 4.32+0.13°
16 0.050£0.002°  0.017+0.001 0.220+0.007 ° 4.41+0.13°

Note: Different superscript letters within the same column indicate statistically significant differences
at p<0.05.

foil 4 wan1sAnwanaziivangauduriagdunislumainmsindanmanlu
NIz

nsfnwan e mnzautesingduniddenmnminindanin lnevageu
aunid 59da taun (1) w3 87 (fermented milk) Lactobacillus sp. (2) Effective
Microorganisms (EM) (3) @15W®.2 (LDD Microbial Activator No.2 (PD2)) (4) qﬁuw?&]‘mﬁu
8 u (deodorizing microbial powder (DMP)) uaz (5) Wi evmainnsedy (Leucaena
fermented liquid inoculant (LFN) TugnnazfinsuSunalunssdu 10 Alandy nndinna 6
Alanfu uagszeziiansnein 4, 8, 12 waz 16 §UAMH HANITIATIZIEINDIMNIA8LAT B3
Compact Water Quality Meter kazn1siasiziindusznaumaaiinnuaiioiinseiledunse
NAINSALAT A, 2551 UaRsAIANT1STl 7 uazANsedi 8
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MNATWT 7 Wag 8 WUl 9AunI Effective Microorganisms (EM) 1dudaidondl
mmzauﬁqﬂ (Higa & Parr, 1994; Olle & Williams, 2013) Lﬁaqmﬂmmmm pH "LG?Laﬁ&Jiﬁ'q@
(4.59-4.63 naeaszaziian 16 Un) TiTnasinovnsiiauns wasdanuvasnsslunisly
U

EM 1Hunguqduniduau (microbial consortium) iszneusieLuaiiiFonsauandn
fad uazqauniddaunsizsiuas (photosynthetic bacteria; PSB) 4 4%1471u5 i ULy
synerglstlc (Higa & Parr, 1994) mm%amwmﬂ‘uawaumﬂu EM sgliinszuiunisdosaans
Lﬂmuammmauavmamaa dswaliiAn pH mmLLastmmmmmmsamLauamaamvavnm
nsvisin Geaoandosiu Olle & Williams (2013) 7151891171 EM HefiulszAnsamnisdes
Aan8dUnIEINUATUTUUTINUANNANER

dmsuudien (fermented milk) uffaslinailutiousn Tnglvivsunalulasiaugean
F&UATI 4 (766.67+24.53 ppm) winUEsLLUABIAN pH mawumﬁluaﬂmw 16 (pH
7.2620. 23)wﬂﬁ‘lummuaumm‘umimmﬂmsua 617 ML ues pH 019kAneN: (1)
nsdugeesnszuIuniinnsauananidewnasimaninas (2) madaufisendounduves
nsndun3d uar (3) maasgrendunisuuievdindauenlude Weswinumuisniu
monoculture U84 Lactobacillus sp. ﬁﬂ‘mﬂmmwmﬂ‘mmamaﬂﬁgaum%'éﬁ%‘ihH%Jﬂwﬂauﬂaiu
SYUU $19970 EM ‘ﬁL‘ﬁu microbial consortium (Higa & Parr, 1994)

a13%n.2 (LDD Microbial Activator No.2 (PD2)) lvinadtunisaauay pH wiliusunn
Tulasiaus1nin EM wazuiids o3 (240.00£7.68 ppm 7 &UAWT 4) qAunIdnasundy
(deodorizing microbial powder (DMP)) wazasind evmitnnszdu (Leucaena fermented
liquid inoculant (LFI)) Trinadwslnaifesiu EM usisisimiwnenin

FafuFeasuléan Effective Microorganisms (EM) iuqaunigflmnzaniigadmiy
nsuanvsindanwanlunsziu Lﬁaamﬂiﬁmémﬁmeﬁmqmmwmw Uaandy @1unsaiu
fnwilduy uazdisianliung Geaonadeadyu Kumawat et al. (2021) Aisgydauduainig
wiswginduadvdidglunisdenldaduniddmiunmsnandedanin edalsiau n1sld
SaufuLSe (fermented milk) lutas 4 funmiusnenatredfiuUsinalulasiouls Tnedes
Tinandaanielu 8 dUan
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Table 7. Nutrient concentrations in bio-fermented liquid fertilizer from

different microorganism types (Mean * SD, n=3)

Microorgani  Time NOs K" (ppm) Ca”™* Na* pH
sm type (week (ppm) (ppm) (ppm)
s)
Fermented 4 766.67+24.  1033.33+3  123.33+3. 120.00+3. 4.53+0.
milk 53° 3.07° 95 84 14°
(Lactobacill 8 326.67+10. 1166.67+3  31.33+1.0 113.33+3. 4.92+0.
us sp.) 45 7.33 0 63 16
12 296.77+9.5 1233.33+3  85.67+2.7 233.33+7. 5.28+0.
0 9.47 a a7 17
16 326.66+10. 2233.33+7 453.33+14 350.00+11 7.26+0.
45 1.47 .51 .20 23
Effective 4 640.00+20. 1063.33+3  150.00+4. 116.67+3. 4.63+0.
Microorgani 48° 4.03° 80° 73 15°
sms
(EM) 8 363.33x11.  1100.00+3  16.00+0.5 110.00+3. 4.60+0.
63 5.20 1 52 15
12 336.67+10. 1166.67+3  41.67+1.3 76.67+2.4 4.59+0.
77 7.33 3 5 15
16 370.00£11. 2166.67+6  64.67+2.0 330.00+10 4.59+0.
84 9.33 7 .56 15
LDD 4 240.00+7.6 1366.67+4  190.00+6.  130.00+4. 3.85+0.
Microbial 8° 3.73° 08° 16° 12°
Activator
No.2
(PD2) 8 210.00+6.7 1566.67+5  23.67+0.7  120.00+£3. 4.04+0.
2 0.13 6 84 13
12 690.00+22. 1466.66+4  15.67+0.5 236.67+7. 4.65+0.
08 6.93 0 57 15
16 980.00+£31.  2633.33+8  38.00+1.2 340.00+10 4.68+0.
36 4.27 2 .88 15
Deodorizing 4 230.00+7.3 1266.67+4  136.67+4.  130.00+4. 4.56+0.
microbial 6° 0.53° 37 16° 15°
powder
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Microorgani  Time NOs K" (ppm) Ca”™* Na* pH
sm type (week (ppm) (ppm) (ppm)
s)
(DMP) 8 766.67+24.  1200.00+3  21.67+0.6 110.00+3. 4.91+0.
53 8.40 9 52 16
12 743.33+23. 1200.00+3  18.00+0.5 226.67+7. 4.72+0.
79 8.40 8 25 15
16 1100.00+£35  2066.67+6  36.33+1.1  310.00+9. 4.68+0.
.20 6.13 6 92 15
Leucaena a4 236.67+7.5  1333.33+4  140.00+4.  140.00+4. 4.23+0.
fermented 7° 2.67° 48 a8° 14°
liquid
inoculant 8 396.67+12. 1366.67+4  27.00+0.8  120.00+3. 4.61+0.
(LF1) 69 3.73 6 84 15
12 460.00+14.  1333.33+4  23.00+0.7 236.67+7. 4.62+0.
72 2.67 4 57 15
16 776.67+24.  2400.00+7  69.00+2.2 336.66+10 4.60+0.
85 6.80 1 7 15

Note: Values are expressed as Mean + SD (n=3). Different superscript letters within the same column (week 4)

indicate statistically significant differences at p<0.05.
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Figure 3. Nutrient concentrations in bio-fermented liquid fertilizer from different

microorganism types (Fermented milk, EM, PD2, DMP, and LFI) over 16 weeks of

fermentation: (a) NOs, (b) K, (c) Ca**, (d) Na*, and (e) pH. Values are expressed as
means + SD (n=3).
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Table 8. Chemical composition of bio-fermented liquid fertilizer from different
microorganism types (% by weight, Mean + SD, n=3)

Microorganism type N (%) P,0s (%) K20 (%) pH
Leucaena fermented 0.020+0.001  0.013+0.000 0.180+0.005 4.74+0.14
liquid inoculant (LFI)

Effective Microorganisms ~ 0.040+0.001°  0.009+0.000  0.260+0.008 3.74+0.11

(EM) ° °
Deodorizing microbial 0.040+0.001  0.002+0.000 0.190+0.006 3.87+0.12
powder (DMP) :
Fermented milk 0.043+0.001  0.008+0.000 0.112+0.003 3.44+0.10

a a

(Lactobacillus sp.)

Note: Superscript letters indicate the optimal value for each parameter.

ayunan1Ivaaeg

MnnMsAnwaneimngauvesdadesuuinaingiv sreznan uazuinvoes
QaunIsifdenmnmiusnemsuaranifimaaivosimaindanwanlunseiu ananse
agUssiiuddrladed:

1. amfazﬁmmzam‘n"qmjaaﬂ%mm“lunssﬁuLLazmnﬁ'Ima

naveaaeuUTInalunseiudiszdu 10, 15 uaz 20 Alansu wuinyFuna 10 Alansu
\Duannzfmunzauiiae esanliuTunusinemmdngsiignedsfidodiAymeada
(p<0.05) TnaiiArlulasiausiumindu 0.130+0.003% by weight Woanesa 0.021+0.001% by
weight wazTnunaigen 0.227+0.006% by weight Turaziin1siiuusutaniniimadu 6
Alansu (15% by weight) dqwaﬁ'ﬁqmiumiaﬁmmimmi waziduuwnadandsnudidfyun
duvEdlunmandnnsnduridiionuaurianudunsn-aa (pH)

2. annaziivanzauiignvesnsiUAsunlassinevnsausEezaaIn TN

svznanaminduansenueteiveddydenmnmiindndanm wan1sdnw
Pt svoziam 4 Sawh iutsnafvnzaniian Wosnnlvivimailulasiausiuge
(0.100+0.003% by weight) uazilUSunalwuvaidon (1,400.00 ppm) Tussiuiivasasesonis
Ul nisvenesvesiainismineenluiiunin 8 dUavi dwaliiianisazauves
Tnuna@ouluszduiiguiuanudndy Tnsludunnid 16 nuvSuulnunadeougsds

2,800-3,200 ppm Feeaneliinnnuduivreiamnihlvldlegldiinsdeasimunzau
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3. UszAnSnwvasuiingdunidaaninuatesvasnaning
NMITUTeusulaunse 5 vila wuldn 8uN3e EM (Effective Microorganisms) A3y
winzauigadvsunisndaludaanin iesainannsanuque pH Wilanuadesed
Tute 4.59-0.63 naenszezaInsine uazliaunasineimsiis dmsunisliumdTen
whrtheiuUinallasiouldgdutiusn winudgmiuameiesdefuinuumiiu 8
FUavi wilesainen pH %Lﬁugﬂsﬁuaﬂwmm% (pH 7.26 TudUa %l 16) Feerafinainnis
Wiiulavesgduniduudouindnuonluidondumamasnuaivouninag

nuATenUIannefimnzaniian (Optimal Conditions) Tunswantmsndanmann
Tunsediu Aensld lunsediu 10 Alandy awfuninthena 6 Alansu warldqAun3d Effective
Microorganisms (EM) il Taeldszazinanmsndndl 4 dUast ielwldnanturiisn
gIsgeEanaziinuEissnaelvismeden s lulduselevinmainunsegsUaendy

dalauauuy

miﬁﬂmﬁlﬂumwﬁwmmimf?{wmugjLﬂwmﬂiimﬁ%ﬁu INWIAIUAUAAVDY
szuufiind wavarduayuanutuasnaswns edlsfnnunisimansinuniludszgndldas
iiunnsmageunAauny (Field validation) W efudunaluaninzais Jsdeliinunsnsine
anunsnanduNLNIHER WiunanNands uazddusilunisuitymaanedenlanegady
U5
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