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ABSTRACT

The isolation and screening of microorganisms producing cellulase, amylase,
protease and lipase activities from soil, commercial compost and liquid bio-fertilizer at
50° C for composting process were carried out. Microorganisms with high cellulase
activity on carboxy methyl cellulose agar, amylase activity on starch agar, protease
activity on skimmed milk agar and lipase activity on tributyrin agar were 20, 12, 10
and 11 isolates, respectively. Quantitatively enzymatic assays of selected isolates
showed that LHE 10, LHE 3, LHE 12 and LPA 15 gave the highest cellulase activities
of 0.1277, 0.0775, 0.1152 and 0.0784 U mL™, respectively. Isolate GB 12 had the

highest amylase activity of 0.2559 x 10"3 U mL™. Isolate BS 1 had the highest protease
activity of 0.2508 U mL™ whereas isolate LPC 2 had the highest lipase activity of

97.765 U mL™ These isolates were subjected to morphological, biochemical

characterizations in combination with gene sequence analysis. Isolates, LHE 3, GB 12,
BS 1 and LPC 2, were identified as Bacillus subtilis. An actinomycete isolate LPA 15
was Streptomyces regensis. One mold isolate, LHE 12, could be identified as
Aspergillus flavus. However, isolate LHE 10 was an unknown mold species.

All of these effective microorganisms were used as effective bio-degrading

microorganisms. The compost inocula were set up using three different concentrations



of each effective microorganisms. They were 10° CFUg™ for Formula 1, 10° CFUg™
for Formula 2 and 10’ CFUg™ for Formula 3. Rice straw was used as model of plant
material to compare the degradation efficiency of the three formulas using market
brand as control. The temperature was controlled at 45°C in laboratory experiment. It
was found that the microbial populations and C/N ratio of Formula 3 inoculum was
higher than those of other treatments during the whole decomposing period. However,
Formula 2 inoculum was chosen for use as compost inoculum in composting in
laboratory and field experiment because its C/N ratio was statistically significant
decreased faster than Market brand inoculum. This formula was named as CMU.

For the laboratory experiment, composting materials (rice straw:cow’s
manual:urea fertilizer in ratio 100:10:0.2) were mixed with each of compost inoculum,
Market brand and CMU inoculum. Composting material with out compost activator
was used as control. During composting process, the moisture content of 70% was
maintained by adding sterile water and the temperature was controlled at 45°C. It was
found that the counts of total thermophilic bacteria, fungi, actinomycetes and
cellulose-degrading microorganisms in treatments with addition of inocula (Market
brand and CMU) were significantly increased in numbers than control over the whole
decomposing process. The growth of total thermophilic fungi and actinomycetes in
decomposing with CMU inoculum was higher than that with Market brand inoculum
but not significantly different. In addition, the growth of thermophilic bacteria and
cellulose-degrading microorganisms were similar for both Market brand and CMU
inocula. The maturity of C/N ratio from 60 days from CMU inoculum was
significantly faster than with Market brand inoculum. Likewise pH change from
alkaline to neutral level in decomposing treatment with CMU inoculum took
precedence over the others. It implied that decomposition with CMU inoculum
succeeded in maturity prior to the other treatments.

In field study, the guantity of raw material (sawdust, cow’s manure and urea
fertilizer) for each pile was 1 ton which was mixed with compost inoculum either
CMU or Market brand. Composting material with out compost activator was used as
control. A triplicate series of windrows were set up. The moisture content was
adjusted to 70% before piling. Aeration was provided by turning the piles every 7 days.

Similar trends of physical, chemical, and microbiological factors during composting
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were observed between CMU and Market brand inocula. The growth rates of
thermophilic and mesophilic bacteria, fungi, actinomycetes and cellulose-degrading
microorganisms in the both compost piles with inocula were similar trend. These were
significantly different from control piles over the composting period. The moisture
content was gradually dropped faster than those of control piles during composting
time. The temperatures throughout the piles with Market brand and CMU inocula rose
very rapidly from ambient to 60-65°C within 2 days. The initially rapid rise in
temperature of compost piles with Market brand and CMU inocula was relatively
short-lived and after 60 days of composting, temperatures of compost piles with CMU
inoculum was fallen to ambient temperature (29°C) significantly faster than those with
Market brand inoculum. The pH in compost pile with CMU inoculum was rapidly
entered level of 7 compared to other piles. Among the composting treatment, the
cellulase activity was found to be higher in compost piles with CMU inoculum. At the
end (80 days) of composting process, total organic carbon, total nitrogen, total
phosphorus, total potassium, total calcium, total magnesium, electrical conductivity
(EC) values and germination index of compost treatments with Market brand, CMU
inoculum and control were conformed to compost standard of Land Development

Department, Thailand. They could be used as fertilizer.





