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ABSTRACT

A study was conducted with the main objectives placed on feasibility of utilizing agro-
inorganic by-products i.e. carbonaceous rock debris and organic wastes for improvement of acid
soil and production of organic fertilizer. The whole study was divided into 2 parts. The first part
comprised of information gathering followed by surveying and sample collection to identify
sources, kinds and quantities of the by-products after which their chemical properties (pH, EC)
and macronutrient contents were analyzed. Three separated experiments were conducted in the
second part. The first experiment examined feasibility of utilizing inorganic by-product i.e.
carbonaceous rock debris for acid soil improvement. The soil used in the three experiments was
Namphong series (Aerenic Haplustalfs). For this, Completely Randomized Design with 3
replications was adopted and 6 treatments were imposed including: 1) control 2) addition of lime.
3) addition of < 3 mm. rock debris. 4) addition of 3 mm. rock debris. 5) addition of >3 mm.
rock debris. 6) addition of raw rock debris. (combined sizes). The inorganic by-product used in
this experiment was obtained from Plitphansilasriburi rock grinding factory situated in Chumphae
District, Khon Kean province. Both lime and carbonaceous rock debris were used in the quantities
required to raise the soil pH to 7.0 at the onset of the experiment. Soil samples were collected
monthly for a period of 6 months (180 days) to determine pH, EC and quantities of available
macronutrients which included NO',, NH', available P and exchangeable K. The second
experiment adopted the same design as for that of experiment 1 and sweet corn was sown as a test
crop in pots filled with 10 kg soil to examine effect of lime and carbonaceous rock debris on plant

growth. The third experiment tested and compared effect of 6 different organic fertilizers
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developed either solely from selected organic by-products and organic by-product in combination
with commercially available rock phosphate and feldspar with 15-15-15 chemical and PP Brand
organic fertilizers applied at 50 kg/rai (312.50 kg/ha) and 500 kg/rai (3.13 tons/ha) respectively.
The component of the 6 organic fertilizers was calculated based on the macronutrient contents
determined in experiment 1 to meet the standard of organic fertilizer set in 2003 by Ministry of
Agriculture and Co-operative which the minimal contents of N, P,O, and K,0 must reach 1.0%,
0.5% and 0.5 % respectively. The organic by-products selected and the ratios w/w for the 6
fertilizer were: 1) Tomato peels:filter cake:casava tuber peels (6:3:1), 2) Tomato peels:rock
phosphate:casava tuber peels (2:1:2), 3) Tomato peels:filter cake:feldspar (6:3:1), 4) Tomato
peelsirock phosphate:feldspar (1:1:1), 5) peanut shell:rock phosphate:casava tuber peels (7:1:2)
and 6) peanut shell:rock phosphate:feldspar (7:1:2). The experiment was laid out in split plot
design. The main plots comprised of 1) Untreated control and 2) Soil pH was adjusted to 7.0
using lime prior to planting. Subplots were composed of 9 treatments with 3 replications which
included: 1) control. 2) 15-15-15 chemical fertilizer 3) PP Brand organic fertilizer and for 6 “-9"
treatments, the 6 organic fertilizers developed were used. Seeds of chinese morning glory and
sweet corn which were adopted as test crops were sown in pots filled with 10 kg soil. The
seedlings were thinned to 2 plants/pot prior to fertilizer application. The results obtained could be
summarized as follows.

In northeast Thailand, there were 12 kinds of factory which discharged 30 different kinds
of organic by-products. There were altogether 14 rock grinding factories which also discharged
carbonaceous rock debris as their by-product. The quantity of organic by-products ranged from
5.0-1,375,101 tons/year. The amounts of nitrogen, phosphorus and potassium contained within
these organic by-products were 0.2-14.79%, 0.04-1.71% and 0.15-2.13% respectively. The results
also indicated that carbonaceous rock debris had pH and EC values ranged from 8.8-9.9 and
0.05-0.4 mS/cm. In respective order these materials contained 1.46-33.64% Ca and 1.12-20.14 %
Mg. The amounts of macronutrients contained in these rock debris were relatively low being
0.001-0.23% for nitrogen, 0.029-0.344% for phosphorus and 0.008-0.447% for potassium. The
results of experiment 1 indicated that pH of the soil added with carbonaceous rock debris of all
sizes was maintained at the level higher than that of the soil added with lime throughout the

period of 180 days studied. However, there was no clear trend as to conclude the effect of both
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addition of lime or carbonaceous rock debris on the changes of available macronutrients. There
was also no clear positive responses of sweet corn as resulted from addition of both kinds of
carbonaceous materials to adjust soil pH to 7.0 prior to planting was not obserred in Namphong
soil used in this experiment. In addition, it appeared from the results of experiment 3 that in
overall picture, both chinese morning glory and sweet corn receiving the six organic fertilizers
showed better growth than the untreated control treatment. However, the resulting growth
recorded was inferior than the treatment which the chemical fertilizer or PP Brand organic
fertilizer was applied. Among the 6 organic fertilizers tested, organic fertilizers No. 1 and No. 3
showed greater positive effect on the growth of the tested crops compared to the 4 remaining

organic fertilizers.





