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ABSTRACT

The objective of this research was to investigate the biogas content and physical
and chemical characteristics of soil conditioners obtained from the anaerobic co-digestion
systems when different major raw materials and different fermentation periods were used.
Agricultural residues which were rice straw, rice husk and banana peel were used as major
raw materials for fermentation. Each agricultural residue was fermented together with
cow manure, sludge, and swine wastewater at a ratio of 1: 1: 1: 2 (agricultural residue 250
g: cow manure 250 ¢: sludge 250 g: swine wastewater 500 ml) for one and two months of
fermentation periods. The result showed the average biogas production rates of all
fermentation systems were 0.0-81.5 mL/d. In the same fermentation period, the highest
biogas production rate was found in the fermentation system with rice straw, which was a
significant difference from the fermentation system with other major raw materials. The
fermentation period did not have an effect on the biogas production rates. The average
biogas accumulation yield of all fermentation systems was 0-5,112 mL. In the same
fermentation period, the significantly highest biogas accumulation yield was found in the
fermentation system with rice straw. When two months of fermentation were used, the
biogas accumulation yield statistically increased. For soil conditioners obtained from all
anaerobic co-digestion systems, the average moisture was 18-71 %. The significantly highest
moisture was found in soil conditioner gained from fermentation of banana peel. With two

months of fermentation, the moisture of the soil conditioner gained from the fermentation



of banana peel and rich husk was significantly higher. The moisture of the soil conditioner
gained from the fermentation of rich husk and rice straw with a month of fermentation
was along with organic fertilizer standard criteria. The average pH of the soil conditioners
obtained from all anaerobic co-digestion systems was 7.9-8.9. The average pH of soil
conditioners obtained from the fermentation of banana peels was higher than the pH that
was determined for organic fertilizer standard criteria. The average OM of soil conditioners
obtained from all anaerobic co-digestion systems was 58.1-88.3. These values were
according to organic fertilizer standard criteria. With two months of fermentation, the
significantly highest OM was found in the soil conditioner gained from the fermentation of
rice straw. The average C/N ratio of soil conditioners obtained from all anaerobic co-
digestion systems was 127.4-294.4. These values were higher than the C/N ratio that was
determined for organic fertilizer standard criteria. It was found that fermentation of rice
straw in an anaerobic co-digestion system provided biogas that could be used as energy.
Besides, fermentation of rice straw for a month provided soil conditioner with moisture,
pH and OM that were along with organic fertilizer standard criteria. Thus, the management
of rice straw using the anaerobic co-digestion systems can reduce agricultural residue and

also give a benefit.



