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Biogas technology has been developed rapidly, but the residues might cause
pollution to the environment if not treated properly. Development of a complete
biogas system for gas generation and residual recycling might be necessary in the
cropping system. In this research, pig, chicken, and cow manures were fermented
individually in a Chinese fixed dome digester and their residues were used as
fertilizers in organic crops production. The objectives were: 1) to compare the amount
and purity of biogas generated from different kinds of animal manures, 2) to evaluate
the nutrient availability of the biogas liquid residues (BLRs) in organic hydroponics, 3)
to compare the biogas residues (BRs) with composts as organic fertilizers for organic
vegetable and rice, 4) to study the interaction effects of BRs and Azolla cristata on
organic rice. In experiment 1, 3 manures were fermented individually in the digesters
to evaluate biogas generation and nutrient dynamics. In experiment 2, different
concentration levels of BLRs from all the 3 manures (in experiment 1) were tested in
hydroponics for morning glory (Ipomoea aquatica Forsk) and lettuce (Lactuca sativa
L. cv. Duende). In experiment 3, BLRs, biogas solid residues (BSRs), and composts
from the 3 manures were tested with morning glory. In experiment 4, 3 forms of pig
manure fertilizers were tested with rice. In experiment 5, BSRs combined with A.

cristata were applied to rice. Overall, the study found that biogas production could
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play a central role in organic farming. The digestion of animal manures provided
energy and available nutrients, among which, pig manure was the best material.
Biogas generation duration of pig, chicken, and cow manures were 150, 90, and 90
days, generating biogases of 250, 150, and 70 m*with maximum CH, compositions of
76.1, 79.9, and 62.0%, respectively. Most of the N in the BLRs was in NH," form. In
digested BLRs, NH;" increased while NO3 decreased after hydrolysis due to O,
absence. While available N and K were relatively high, available P was relatively low
(240, 80, and 110 ppm in pig, chicken and cow BLR, respectively). The organic
hydroponic study found that the two vegetables could be successfully grown in pig
and chicken BLRs at the EC of 2.5 and 1.5 mS/cm, respectively. Cow BLR was not
applicable because of its low N content. Because of high concentration of OM, the
BLRs needed to be well filtered to reduce large particle OM and avoid the growth of
algae and pathogens. Vegetable growing study indicated the beneficial effects of both
BLRs and BSRs application for short-season vegetables. These residues applications
could produce 20.0-21.6 t/ha of vegetables. From the comparison of all forms and
kinds of manures, pig and chicken BLRs were found to be the best, followed by those
of the pig and chicken BSRs, and composts. The study of the residues application on
rice found that BSR and BLR had similar effects on rice yield and nutrient uptake as
composts. In the study of A. cristata and biogas residue application in rice, the
interaction effect was found. The BRs could provide nutrients for A. cristata biomass,
while A. cristata harnessed atmospheric N and subsequently improved the organic
rice production. In conclusion, the Chinese fixed dome biogas digester could be
effectively applied in households in the Northeast Thailand environmental conditions.

Pig manure was the best material in term of biogas production. The biogas residues
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from pig and chicken manures had relatively more balance nutrients than cow manure.

Both of them would be the good sources of organic fertilizers for organic crops.
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