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ABSTRACT

Leonardite is a humus-rich natural organic material. The largest reserved
quantity of leonardite, not less than 1,000 million tons, is found in Mae Moh lignite
mine, Lampang province. This has led to rapid increase in use of leonardite for
agriculture at commercial scale. In contrast, information related to its properties and
effects on soil quality and plant yield is very limited. In the present study, therefore,
properties of leonardite samples from various deposits in northern Thailand; Mae Moh,
Chiang Muan and Lee mines, were examined. Then, the effects of leonardite on soil
quality, growth and yield of rice under pot and field conditions were evaluated. The
results showed that leonardite from Mae Moh (LD1, LD2 and LD3) and Lee mine (LD7
and LD8) contained quite high amount of humic acid (34.73-61.58 and 39.19-85.05%,
respectively). The highest organic matter content was found in leonardite from Lee
mine (48.66 - 61.02%). Furthermore, leonardite also contained primary macronutrients
(N, P and K), secondary macronutrients (Ca, Mg and S) and micronutrients (Fe, Zn and
Mn). The concentrations of total nitrogen and potassium ranged from 0.25 to 0.60 %,
and 0.84 to 2.24 %, respectively. But the phosphorus concentrations were very low with
the values ranged from 28.6 to 211.2 mg kg™'. In addition, leonardite from most of
locations was highly acidic with a very low pH value. Therefore, the pH value and
phosphorus levels should be raised before application of leonardite in agriculture. Only

five leonardite samples i.e. LD 2-3, LD3-2, LD4-2, LD8-1 and LD8-3 were selected for
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mineral composition analysis by X-ray diffraction (XRD) method. The results indicated
that all the samples mainly consist of quartz, albite and brushite, and also the ingredients
clay minerals of kaolinite, illite and montmrillonite. The analysis of the elemental
content by X-ray fluorescence spectrometry (XRF) indicated that the element Si was the
most abundant element found in leonardite. This was consistent with XRD analysis that
showed the highest content of Quartz (Si0O,) in leonardite. Microbial populations and
their potential in plant growth promotion were also evaluated using the five selected
leonardite samples. On the average the number of bacteria, fungi and actinomycetes was
around 10°, 10° and 10° cfu/gm, respectively. Most of bacteria, fungi and actinomycetes
isolated from leonardite had ability to produce cellulase enzyme with the highest clear
zone ratio of 3.62, 3.92 and 4.10, respectively. The highest phosphate solubilizing
abilities (clear zone ratio) of these microbial groups were 2.76, 1.88 and 3.13,
respectively. All the tested bacterial, fungal and actinomycetal isolates showed ability to
produce indole-3-acetic acid (IAA) and the highest values of IAA production were
236.6, 15.70 and 90.40 mg/L, respectively. The results of this study suggested that
leonardite showed high potentials to be used as soil amendment and/or organic fertilizer
for plant production. However, the pH and phosphorus levels should be raised to reach
optimum levels for plant growth before field application. In addition, isolates obtained
from leonardite that showed high potentials in cellulase production, phosphate
solubilizing ability and IAA production could be used to develop bio-products for plant
growth promotion.

To evaluate the effects of leonardite on the improvement of soil quality and
yield of Thai jasmine rice cultivar KDML105, pot and field experiments were
conducted using leonardite (original leonerdite: OL, 100% leonardite) and improved
leonardite (improved leonerdite : IL, leonardite plus 5% dolomite and 10% rock
phosphate). Chemical fertilizer and compost were used for comparison. On the average,
the application of compost alone or with leonardite increased soil organic matter, N, P,
and K levels about twice as compared to the control. The combination of improved
leonardite and compost in the treatment 8 and 9 gave significantly higher number of
tillers (30.3 and 32.0 tillers/plant, respectively), number of panicle (19.33 and 18.67,
respectively) and grain yield (50.58 and 50.29 g/plant, respectively) than the control. All
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the increased parameters did not show significant different from that obtained using
chemical fertilizer. Application of IL alone resulted in significantly higher (p <0.05) N,
P, K, Ca and Mg uptake than the control and chemical fertilizer treatment with the
increased values of 111.6, 133.3, 124.0, 554.6 and 118.75% over the control,
respectively. The results under field experiment were in consistent with the pot one, the
use of leonardite plus compost in treatment IL + compost (ratio 3:1) led to significantly
higher yield components i.e. number of tillers/plant and width of tillers than the control.
This treatment also gave similar yield (1059.2 kg/rai) as that of the chemical fertilizer
(1123.7 kg/rai) and the values did not show significant difference. The results indicated
that the use of leonardite plus compost showed better performance than leonardite or
compost alone. It is therefore concluded that the incorporation of leonardite plus
compost into the soil could be used as an alternative to chemical fertilizer for obtaining

high yield of rice.
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