Carbon and Nitrogen release pattern of soil amended with household waste controlled by manipulating composition of waste mixtures
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Abstract
Statement of the problem Recycling the organic fraction of household wastes is considered beneficial for nutrient recovery, for improving or maintaining soil organic matter content. However raw wastes or unstable composts used as organic amendments can immobilize nitrogen and retard crop growth. The decomposition pattern of organic soil amendments and therefore their effect on soils or crop growth is dependent on their composition or quality. Methodology The C and N mineralization pattern of raw and composted household waste mixtures (fresh vegetable leaves and fallen tree leaves mixed with grass or maize straw in proportions ranging from 0-50%) was studied over 70 days in a leaching tube experiment. In the incubation studies, 100g of a sandy soil were amended with an equivalent of 100mg N of the raw household wastes (C:N ratios ranging from 19-45) or with composted wastes (C:N ratio in the range 16-22). Findings and significance Most composted household waste mixtures released less C and more N than raw wastes except for the waste mixtures containing 0% or 10% grass which released more N than their composts. The mixtures containing 30% or 50% maize straw immobilised nitrogen during the first 8 weeks of decomposition, and net immobilisation was observed in the 50% grass mixture. Composting significantly moderated the nitrogen release pattern of low quality wastes leading to net mineralization of N where immobilisation had dominated in raw wastes. Use of household waste containing 30% or more maize straw is best done after the waste has been pre-treated through composting. Only a small proportion (up to 8%) of organic N added in household waste was released for crop uptake within the first 10 weeks of crop growth. Use of household waste still has to be supplemented with additional N at least during the first season of crop growth.
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Methodology

 

The C and N mineralization pattern of raw and composted household waste mixtures (fresh 

vegetable leaves and 

fallen 

tree leaves mixed with grass or maize straw in proportions ranging 

from 0

-

50%) was studied over 70 days in a leaching tube experiment. 
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(C:N ratio in the range 16

-

22). 

Findings and significance
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nitrogen during the first 8 weeks of decomposition, and net immobil
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