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Leonardite-based Organic Fertilizer Production Complying

with the Organic Fertilizer Standard of the Department of Agriculture
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Abstract

This research aimed to determine the properties of leonardite and eight leonardite-based organic fertilizers
obtained by mixing leonardite with various additives including rice husk biochar, soybean meal (43 percent protein),
rice bran, diatomite, deionized water and molasses and to analyze these mixtures according to the organic fertilizer
standard of the Department of Agriculture. The results showed that all fertilizer formulas had organic matter contents
higher than 40 percent and a C/N ratio of less than 25:1. The properties of the fertilizers were generally in accord
with the organic fertilizer standard; however, some were outside the standard for pH, C/N ratio, and germination
index values. The best mixture had the composition of 45:35:20 leonardite, rice husk biochar and soybean meal,
respectively. All the properties of this mixture complied with the organic fertilizer standard of the Department of
Agriculture. Substituting 10 percent of the rice husk biochar content in this mixture with dolomite reduced
its germination index value from 96 to 66-70 percent. Using rice bran instead of soybean meal in the fertilizer
formulation provided similar results, but the resultant fertilizer had a lower pH, and a higher germination index and
C/N value. Adding molasses to the fertilizer formula resulted in a dramatic decrease of the fertilizer’s germination

index value.
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Figure 1 Materials used to produce leonardite-based organic fertilizers.
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Table 1 Fertilizer formula, type and amount of material used for each leonardite-based organic fertilizer formula.

Fertilizer Percentage used for each formula

Formula Leonardite Rice husk biochar Soybean meal Dolomite  Rice bran Molasses DI-Water

1 45% 25% 20% 10% - - -
2 45% 25% 20% 10% - 5% 55%
3 45% 25% 20% 10% - - 60%
4 45% 25% - 10% 20% - -
5 45% 25% - 10% 20% 5% 55%
6 45% 25% - 10% 20% - 60%
7 45% 35% 20% - - - -
8 45% 35% - - 20% - -




King Mongkut's Agr. J. 2020 : 38 (1) : 93 - 103 97

1. Mixed (dry)
. Rice husk lomi Soy bean 2. +Molasses 5%+Dl-water 55%
Leonardite 45% | |, . - 25% Dolomite 10 % meal 20 %
' 3. +Dl-water 60%

4. Mixed (dry)

Dolomite 10 % Riczeob;an »{ 5. +Molasses 5%+Dl-water 55%
6. +Dl-water 60%

Soy bean 7 Mixed ( dry
meal 20 %
- Rice husk
Leonardite 45% | | .. 35% »

Rice bran

Figure 2 Procedures to make eight leonardite based-organic fertilizers.
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Figure 3 Physical appearances of leonardite-based organic fertilizers of formulas 3, 4 and 7.
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Table 2 Properties of eight organic fertilizers and raw materials used to make leonardite-based organic fertilizers as well as value of DOA standard for each fertilizer

parameter. The sign ND means not detected and the sign hyphen (-) means not analyzed.

Standard Leonardite-based fertilizer formula
Parameter Leo RHB SBM RB Dolo Molas
value by DOA 1 2 3 4 5 6 7 8
1 Total-N (%) >1 Or all 0.3 0.3 7.6 2.1 - - 2.7 2.4 2.6 1.3 1.2 1.2 2.6 1.2
2 Total-P,0O, (%) >0.5 com ND ND 1.1 4.0 ND - 0.6 0.6 0.6 0.7 0.6 0.7 06 <0.5
3 Total K,0O (%) >0.5 bined ND 0.72 2.5 15 - 2.7 0.48 0.81 0.71 0.68 0.65 060 055 0.73
>2%
4 OM (%) 20 34.9 11 72.6 899 - - 42.6 42.6 426 442 442 442 445 495
5 C/N ratio <20:1 68:1 21:1 6:1 25:1 - - 9:1 10:1 10:1 20:1  21:1 211 101 241
6 Gl (%) >80 ND 93 229 344 616 7.6 69.8 26.7 66.3 858 522 96.8 96.2 81.9
pH 5.5-8.5 2.6 7.3 6.3 6.2 8.3 4.0 5.8 6.4 6.5 5.2 5.7 5.4 5.6 5.1
8 EC (dS/m) <10 4.5 0.2 5.6 2.3 0.1 8.0 3.8 4.2 3.8 2.7 3.6 3.4 40 26
9 Na (%) <1 0.15 0.07 - - - - <1% Based on materials used to make fertilizer
10  Sieving size (mm) <12.5x12.5 All fertilizer sizes were less than 2 mm.
11 Gravel size >5 mm
<2 None
(%)
12 Moisture content (%) <30 <30% All fertilizers were air-dried
13 As (mg/kg) <50 32.57 0.46 - - ND - <20
14 Cd (mg/kg) <5 0.18 0.75 - - ND -
15 Cr (mg/kg) <300 15.98 12.0 - - ND -
Below maximum value allowed by DOA based on materials
16 Cu (mg/kg) <500 4168 6.4 - - ND -
used to make fertilizer
17 Pb (mg/kg) <500 8.31 1.7 - - ND -
18  Hg (mg/kg) <2 0.18 ND - - ND -
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