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Release kinetics of water extractable plant nutrients

of a leonardite-based organic fertilizer
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Abstract

This research aimed to determine

the properties of a leonardite-based

organic fertilizer (Leo) following the

organic fertilizer standard of department
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of agriculture (DOA). This fertilizer was
made of 45 % leonardite, 35 % rice husk
and 20%
weight. Phosphorus (P), Potassium (K),

biochar, soybean meal by
Calcium (Ca), and Magnesium (Mg) were
extracted using a Mehlich Il extractant.
The release kinetics of water extractable
Nitrogen (N), Phosphorus (P), Potassium
(K), Calcium (Ca), and Magnesium (Mg)
were studied at various extraction time
periods (i.e. 30, 60 and 120 minutes) to
be used as a preliminary information to
assess the environmental impact. Results
showed that the Leo fertilizer properties
complied with the organic fertilizer
standard of DOA. It had organic matter
content higher than 30 percent and its
pH was lower than 6. The release kinetics
of water extractable N was rapid and the
highest release was found at a thirty-
minute desorption time period. However,
only 0.13

percent of the total N concentration in

the release amount was

the Leo fertilizer. The release kinetics
of P and Ca were similar to each other.
Almost hundred percent of P in the
fertilizer was water extractable. However,
the release of P was very slow and
the total amount of P was less than 1
percent of the fertilizer’s weight. Based
on the fertilizer’s properties and the water
extractable nutrient release kinetics, the

Leo fertilizer could be considered as an

environmentally friendly fertilizer.
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Figure 1 Physical appearance of the Leo fertilizer after mixing
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Figure 2 Water extractable release kinetics study of plant nutrients in the Leo fertilizer

using a batch technique
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Table 1 Properties of the leonardite organic fertilizer (Leo) as well as value of DOA
standard for each fertilizer parameter.
Property Standard value by DOA Leo fertilizer

pH (1:2) 55-85 55

EC (1:10) (dS/m) <10 3.93
Germination index (%) >80 91.3
OM (%) >20 36.9
C:N ratio <20 10:1
Total-N (%) >1.0 orallNPK 2.1
Total-P O, (%) >0.5 combined >2 0.29
Total-K O (%) >0.5 0.70
Sieving size (mm) <12.5x12.5 <12.5x12.5
Gravel size >5 mm (%) <2 None
Moisture content (%) <30 <30
Total Ca (%) - 2.46
Total Mg (%) - 0.41
Extractable P (Mehlich Ill) (mg/kg) - 400
Extractable K (Mehlich I11) (%) - 0.53
Extractable Ca (Mehlich IIl) (%) - 1.09
Extractable Mg (Mehlich I1I) (%) - 0.14
Total As (mg/kg) 50 17.3
Total water extractable As (mg/kg) - 0.28
Total Cd (me/kg) 5 0.46
Total Cu (mg/kg) <500 28.0
Total Cr (mg/kg) <300 7.8
Total Pb (mg/kg) <500 10.0
Total Hg (mg/ke) <2 ND

Note: ND means not detected.
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Figure 3 Water extractable release kinetics of nitrogen and phosphorus in the Leo
fertilizer
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Figure 4

Water extractable release kinetics of potassium in the Leo fertilizer
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Uunalwunadeududszloniludedunsy
Alewsladuanudesiii@esalnunadeouiy
laifinansenudsaviuszuuinmivilounsal
vossglulasiouuazleaesa  dedy  ud
Tnunadesludoazazareiildis: Aline
Haymiudsndey uinduasdulsslovild
Fdmsuiiy esananunsagaiulnunaden
Tuduilaine

n1svanUassunaldeuinluanane
Aunislandassneanesaunfelanlasy
Fruaziiealseana 20 Wasidud vasuSua
LmaL%amﬁgwmﬁﬁiuﬂﬂ (2.46 UasiHud,
Table 1) whiufivanudesesnuilugaenis
afm 60 wiusn Tuvausdl 120 wift @wnsa
afanaadoulane  1.48 wWesidud use
VSN 60 wWoesiiud vesumal@euiaviun
FeUsinauea@ouiiaiasoindussezian
120 Wil IndiRsstuUsinauna@oudiann
Togansann Mehlich 1l (1.09 wWosidus,
Table 1) waznisUanUassumalgeudunus
Fulsurueanedassradiuladn  ile
LU'%EJULﬁEJUﬁ’UﬁmSuG] (Figure 3, 4 uag
5) uansliiiiuin Weavle3aiteglueduvse

Ly

dlowslad  dulugunizegivaisuseneu

wAaLBey (Ratanpromanee et al., 2016)
FauilefinisuanUaesunaidoy weanesa
Jmanesnunluaisazangla
dmsusmuuniifudunyindnune
nsUanvdes  Adeiunstivessglulasau
waglnunalon Ae JanUaeslimsi lnean
gaanarialanigly 30 ul (0.09 wWesiiud)
donndostuUsuaiiataldainaisaia
Mehlich Il (0.14 wWasidud, Table 1) way
Andulszanas 21 WesiWud  wesUSua
wunii@euvanualudedunigalourslad
(041 Wosiius, Table 1) Fushfiunarnsara
Wu 120 wd Aldvilidsunamanildenly
ansaranefinty aseiuduuSinauuniidey
luansazaunduanaauaewiies 0.04 Wasidud
Wi SsUSnamundi@ouianasi e1adu
nannannslafissninuunii@oudiatneon
1lAluYe 60 wdiusniukAawdes F9vinla
USunauunili@euluansavansanaanauying
‘LuﬁumzﬁlLLﬂaL%smLﬁuqasﬁuﬁﬁwmmmﬁaﬁ’ﬂ
120 w1 (Figure 5) uiilua1sazagonaiiuan
looaudu wu nunadey wiein Figure 4
Tnuna@eu (onic Radius (R) = 1.52 A)
frlnalfesiunnssegainisann dusg
wanty  udldldtnnsduaue  wanudng
Usinaitaaldlunndranalndifesiulay
#ndn 30 un/nn. SeuanUSunadiaialan
srpvnaMsatnene esuauyfgiulid
UasinnsunuiiveunidiFoy (R = 0.86 A)
AukAaL@ey (IR = 1.14 A) Lﬁaqmﬂﬁmﬂ%aaa
fUszquiiulazaualnafesiu (Holleman

et al., 2001)
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Figure 5 Water extractable release kinetics of calcium and magnesium in the Leo
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