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The study aimed to investigate mineralization of nitrogen and phosphorus from an|
application of sludges to agricultural soil. Two representative sludges were selected from six|
sampled sludges based on the criterion of high nitrogen and metals content. The Rangsit
topsoil was used as studied soil. The mineralization (incubation) study was conducted on soill
applied with sludges under aerobic conditions for six weeks. This experimental design used
multiple independent variables which had two types of sludge, three sludge application rates,
two levels of lime addition and four incubation times. The experimental units were 48 withl
two replications. During incubation, the soil was sampled for determining chemical
characteristics such as pH, nutrients, and available and total metals. Besides this, an available]
metal taken up by mungbean, which was planted in similar treatments, was also observed.

The sludges had high nutrients and an appropriate pH range for plant growth which was|
opposite to Rangsit soil, which had low pH and nutrients. Most sludges contained some heavy|
metals but were within the allowable concentration. Nong Khame septage sludge and}
Yannawa sewage sludge were selected for an incubation study. A non-linear least square
regression was used for prediction of mineralization parameters. Average nitrogen|
mineralization rate of soil applied with septage sludge (26.21%) was higher than that of soil
applied with sewage sludge (17.36%). It gave average potential mineralizable nitrogen (N,)
247.30 mg/kg soil and the first order rate constant (k) 46.17 week”. When applied with
sewage sludge, the average N, and k was 213.33 mg/kg soil and 52.32 week’', respectively.
Application of septage sludge, on the other hand, caused a lower (48.32%) phosphorus
mineralization rate than the sewage sludge (51.32%). Both nitrogen and phosphorus|
mineralization increased with an increasing sludge application rate and incubation time.
Factors influencing nitrogen mineralization (p-value<0.001) were incubation time, no lime
addition and sludge application rate, while sludge application rate, type of sludge (sewage
sludge) and incubation time were the factors influencing phosphorus mineralization (p-value
<0.001). At the end of operation, the soil pH became neutral and the amount of organic matter,
increased to 3-4%. Total metals detected in studied sludges amended soils were higher than|
those of native soil. Available metals detected in studied sludges amended soils and
mungbeans were ranged in the order: Fe>Mn>Zn>Cu>Pb>Cd. They increased with an
increasing sludge application rate and decreased with the addition of lime and increasing|
incubation time. However, they were under the allowable metals concentration in sludge andr
phytotoxic threshold of plant growth.

Further study should investigate the nutrient taken up by plants in order to understand
mineralization behavior form sludge application. A cost-benefit analysis should also be
performed for comparing various options of sludge utilization.
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