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Abstract

This study aimed to evaluate the effects of microbial solutions LDD.1 and LDD.3 on adjusting the
moisture content of organic fertilizer to 30% prior to the pelleting process. The investigation focused on
their impact on essential plant nutrients, organic matter content, total viable microorganisms, and
Trichoderma spp. counts. Additionally, the study assessed the efficiency of the pelletization process and
the effects of organic fertilizer application rates on the growth and leaf color parameters (CIE L*, a*, b*) of
oil palm seedlings (Elaeis guineensis L.). The results revealed that the application of LDD.1 and LDD.3 had
no statistically significant effects on the levels of nitrogen, phosphorus, potassium, or organic matter in the
pelleted fertilizer after storage at room temperature. Similarly, no significant differences were observed in
pelleting efficiency, solubility, or the diameter of fertilizer pellets. However, the use of LDD.3, either alone
or in combination with LDD.1, significantly increased the total viable microorganisms and Trichoderma spp.
counts in the pelleted fertilizer (p < 0.05). The study further evaluated the impact of different organic
fertilizer application rates on oil palm seedling growth and leaf color parameters for 60 days. The results
revealed that the application of organic fertilizer significantly enhanced seedling growth. The highest
seedling height was observed at an application rate of 50% by weight (w/w), based on the weight of organic
fertilizer relative to the total weight of soil and fertilizer in the seedling bags. Organic fertilizer also
significantly influenced the a* and b* color parameters, showing clear differences among treatment groups
(p<0.05). Conversely, the L* parameter showed no significant differences. Fertilizer application reduced the
redness parameter (a*) and decreased the yellowness parameter (b%), contributing to greener leaves. These
findings highlight the potential of microbial-enriched pelleted organic fertilizer to enhance soil quality and

plant growth, supporting the Zero Waste principle and the BCG model for sustainable agriculture.
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Sovaw 1.0 veavlefadonar 1.8 warldunadendosar 1.0 TunmsAnwiliinisldqauniduesnsuiauniiau (Land
Development Department, LLD ) 1A we.1 %130 LDD.1 uag wn.3 %30 LDD.3 Fsléunsoynsziainanii
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VST 1A Lod T Sendn saiin e.malug) a.dwwan wdessauia V 4 wewmed 3 usah wiuiuwunn 6 ua. dea1n
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Hrogaedunidsadinluniazgnsgniiuinulifigumgiiiesunu 30 fu ieTinwinuautfiniaadl
NN UaaTIINEN SiAesianudulaeldiadeg Infrared Moisture Analyzer (MA 37-1, Sartorius, U5zt
wosuil) waziinszilulasiausieia3es Carbon/Nitrogen Analyzer (FP 828, LECO, Uszwaansgowini) lneld
A1987199U9 0.2-0.5 nFumen1sNageu [10] UTuraveanadaiinsizvnieisienluidouluduinn-11ume
(Ammonium molybdate-vanadate method) 1n AR(CERY Spectrophotometer (UV-1800, Shimadzu,Usgine
FUu) Annmenedu 420 ulumes Yiinalnnadeuiinsesilagliaios Flame Photometer (Model 410,
Sherwood Scientific Ltd., Usginagangw) ImaLU%‘EJ‘ULﬁaumﬁiﬁﬁunswxlmmsgmﬁuaﬂwLmaLﬁi&maaﬂMﬁ (K20)
dmfumsitasgimuiinadunising (Organic Matter) 1938nsmidsmmnuuumiila (Muffle Fumace) 7
gaumdl 550°C 1unan ¢ Hilus LR UAINAILANITI TN e ULAE AN 57
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- =X 100
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Toed :
Wresidue : dwitinvesdedunidon
Winput wwtinsiuvesingauld (Alansy)
° I W residue
ANTNITAUIULFAYIAANLNRD (%) = : x 100 2
Y : Winput
Toed :
Wresidue : uwiinveamwianinge (Alansu)
Winput : Wwtisiuvesingauld (Alanu)
nsUszlivanuausalunisazanele 19ieg1ade 10 N3y naufuinau 200 ua. Neaumgil 25°C wiay
MIUMBLATDINIUATUIY 30 WT ntunsesuasiivdwiliazanaiiethlusuuiiwasdaiwin Anlaldmuan
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Weight of Dissolved Fertilizer
- ght of Dissolved Fer! x100 (3
Initial Fertilizer Weight
Initial fertilizer weight - Undissolved residue weight

Solubility (%)

Weight of dissolved fertilizer
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2.6 MIIATILINEDA
ANHLHUNNIVARBILUUANDEwaNYsal (Completely Randomized Design: CRD) 3iAs1evimnauususiu

(Analysis of Variance: ANOVA) uaziUSeuifiauauuwsnsnsveniadedieds Tukey’s Honestly Significant

'
=

Difference (Tukey’s HSD) Misesutiedfgynieada p < 0.05
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a
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Hwarareneannniandunid uazidsulreglusunivanunsagaduldansomisle [14]
(a) (b)

20 | I h

Phosphorus Concentration (% wiw)

Nitrogen Concentration (%

0%

0.0 - T 0
Water D1 LDD3 LOD.1 + LDD.3 0.0 Water 101 (TT5E] LODT +L003
Treatments Treatmeants

' ¥
GRS a a ] a

Al 1 Ysnadlulasiau (a) uwazweavlea (b) vesledursddnliniiinoqdunsd LLD.1 uay LLD.3 wain1s

3

Wushwfigamgiivieaduna 30 fu wanadulosazlaetnin, Aady + SD, n = 3)

Y

dmiuUsunadunieing nan1siagvinudt lanuuansnseg1sdidedAgnieads (p > 0.05) senina

a

NauAIUANLALNGNTANATaYa8RaUNTE LLD.1, LLD.3 kaw LLD.1 + LLD.3 Aduanslunni 2b wagwsilens

q

azvioulnmsiugdunigluduneunisuiuauiiunousaide delufinanenisisanisaaiedivesiandunidlu

Freansiudnw 30 Ju Wleswndaslaidinaneraduiuludmsurduniglunisuansunuimegesaans

a6 1

Suneinglaegnstaiau agrslsianu agnslsinu dsenumadnnisseydn auv3dngu Trichoderma spp. uag

L] q

@ ' a

Bacillus spp. @swulu LLD.3 wag LLD.1 auaiau dunumlunisisenisgesaaisdunigingniunisuasnioulal

q
v
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Al funsimunegegadulugafavia 5.0



HQER N15UTEYNIVINTIZAULIA ATIN 17 WM INeaesviguAsUFL 59

3 - 4 nINNIAU 2568

(a) (b)

B
|

=]

)
@

il

()

o o
= @
= N
] S

Potassium Concentration (% wiw)
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Organic Matter Concentration (% wiw)
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0.0

Water 101 DD.2 LOD.1 + LDD.2 o Water D1 1003 LDD.1 + LDD.3
Treatments Treatments
2 A & a

A 2 USunaulnunaiden (a) wazansduvisd (b) vesduBuniddnuinmifauniioqdiunsd LLD.1 uag LLD.3 vdins

3

v '
a

Wushwfigamgiivieaduna 30 u wanadulosazlaetnin, Anady + SD, n = 3)

Y

o

dwiudsunalnwaeuvesledunsddndn winlumsfnevdazlinuanuuandioneads uiannawide
Aountiiinudl Yaun3dunswila wu Bacillus spp. Wag Trichoderma spp. @usananANIndun3evsatoulysifivae

azxanelnunadesanianduvsdvseussgivieglusuiiazaieinld  Feivanusagaduuaziluldusslownila [16]

4 oa

nalamstinnisdsnstiunuinddglunseviunsudniieniswantodunse

nan1sAnyUsznsamnisdadadedunsd

WuINsldansagateadunsd LLD.1 war LLD.3 lufinaunnasegddudAgynvaifAdenaaudfni
manmvaadade laun Ussdvgnmnsdnda durhuagudnans wazanuauisalunsazans (p > 0.05) [17] oy
Aiildeglunasinmnsguvesedunididanded uinduilfugduridesiidinisazaregeniinguauauidntes
usildwuamuuandameeda uandlunisei 1 feaenandesiusenunouniinfissyiauduiayadunidliiug

a & a o w ' )

Faauseaudfinisnenmveadale [18, 19] egdlsinu nisldqauniddinsiunumddysonmninnisdinim
193Uy UavaRnAdeIiukLINIINSHARYeBUNIENgs8y [20]

q

A13197l 1 wansldansavaneqdunid LLD.1 uay LLD.3 AeUss@vanimnisdnda (Fevay) idurugudna

a 2+ & 4 a New & o
wisvondinle () wazanuaunsalunsazaevedinleduniddada (Govaz)

NAUNAADY UszAvBnmnisdada | dukugudnatsvesdale | anuawisalunisazais
(Sovasz) (3131.) vaadinle (3ewaz)
1. Water (control) 76.67+2.22 6.10+0.07 85.33+1.56
2.1DD.1 77.33+2.44 6.034+0.09 86.00+1.33
3.LDD.3 75.004£2.00 6.03+0.04 86.37+1.11
4.1DD.1 + LDD.3 76.00+ 2.67 6.00+0.07 86.00+0.67
P - Value 0.818 0.647 0.894
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NANTSVRUANAITAANY LLD.1 uaz LLD.3 31UIUQauvs ShfiTanTavuauazdes Trichoderma spp
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wuimsUiuauduresedurislunszuiunisdadia Snadieifiusiuiug
AymeadfidewIsuiiisuiunguaiugy [21] msifisduwes Trichoderma
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Trichoderma spp. eg13iitiydn
Spp. @0AAGBINUITIENUITY WUIINTT
Y89AUN3Y denadranisiasaiiulnvesivwaznnnAuluszerend [22] wenaini nsl
56 [23]

uvsgdieUsuusaunanstInmlussuunndn e dunse
ms51afl 2 wansldansazanee@uvde LLD.1 wag LLD.3 lunsuSummimuvestduvidnouvinssasinge
mmuaﬁuw%’éﬁwmﬁﬁ%ﬁm wag Trichoderma spp
NGUNARADY Srunuqdunddiiidianamun Trichoderma spp.
(Log cfu/g) (Log cfu/g)
Water ( Control ) 7.5020.36° 0.000.00°
LDD.1 8.43+0.09% 4.00+0.12°
LDD.3 8.67+0.09° 4.67+0.09°
LDD1+LDD.3 8.37+0.09% 4.53+0.18°
P -value 0.014 < 0.00
vnewn: Aiuanadu Log cfu/s. Snusesiulunediiifenfunanifanuunnsinsogiaidoddynsainisesi

=
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p < 0.05
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31164 Trichoderma spp. 199814 ng
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<

an Inediduiule Trichoderma spp. N1n7gn
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Wiudnansagae LLD.1uag LLD.3 ddnen wlunisiiuy
MIIATIEFIIUILIAUNSEATTI v amum wudedunigsn.
mam?f log cfu/g 8.67 + 0.09 % R g9 maumumaaNuuamﬂmmdam (p < 0.05) uansliiiuis@naninues
3e7RTAnluedunIdlFegeiiusransam HaNIVNaesdennaesTuTIeUTDS
Vinale et al. (2008) §452U731 Trichoderma spp mmsaa'aLa%uﬂwsLaszyl,muimaawml,a“mmmL%@Isﬂiuﬁuﬁ
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ANvazaN8LT09aUNITlUNTZUIUNITHER
nsfinwilansadeuszauanudunsa-ang (pH) wazarnisdrlwdalwida (Electrical Conductivity: EC)
LDD.3 wan1snaaasnuinal a1anuidunsa-aig (pH) wagain1sun v (EC) vesledunidondnlunnnausy

v 1<
3991 lAn1snAaedre 9 FaUsenaunlengualuAl Nauly LDD.1, LDD.3 way LDD.1 Wa
a a6 w =3

voedunigdnidnniy
lugrsfimngausenisiasaiulavesivy Inglufinnuuanssegsdldedfgnieada (p > 0.05) seAulunia-ang

‘ZJEN‘UE’JEJ‘UV]?E’JEJ@LlJG]iJﬁﬂ’]‘W‘VILUUﬂa’Nﬂx‘lﬂ’NLgﬂﬁa‘t’J (~6.8-7.2) FIVIWAUATUNTAZA VLAY NITANTNTINDINT FIU
< a

A1 EC (~1.2-1.6 dS/m) aglugniivasnsaseiivwazlineliiindymanuhaludu
v3drensidnyvasdundrunduningiu

nan1sAnwdnswan1sldledu
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