Comparison of kiln-derived and gasifier-derived biochars as soil amendments in the humid tropics
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Abstract
Biochar is the carbonaceous solid byproduct from thermal treatment of biomass that is produced specifically for application to soils. Studies have shown that when biochar is added to soils, it is able to increase yields, improve soil properties, and effectively store carbon for hundreds to thousands of years. This study compared the performance of biochar from five different feedstocks (coffee husks, maize cobs, eucalyptus wood, groundnut shells, and rice husks) produced in a traditional kiln and biochar from two different feedstocks (maize cobs and eucalyptus wood) produced in a downdraft gasifier. This research, conducted at Makerere University in Kampala, Uganda, was aimed at investigating the potential of biochar as a soil amendment in the humid tropics. Biochar samples were combined with undisturbed soil in a 45-day pot experiment to compare effects on maize growth. On average, soils amended with gasifier-produced biochar had higher yields than the unamended soil and soils amended with kiln-produced biochar. Comparing kiln-produced chars from different feedstocks, the coffee husk chars were the most productive. Results indicated that the soluble ash content of the biochar had the greatest influence on soil productivity. Ugandan soils, like most soils in the humid tropics, are strongly acidic (pH = 4.7), and the increase in pH caused by the soluble ash in the biochar provided for more favorable growing conditions and higher nutrient availability.

Highlights
► Biochars from gasification and pyrolysis were compared using a Ugandan soil. ► Kiln biochars from five feedstocks and gasifier biochars from two feedstocks were used. ► Gasifier biochar improved maize growth and soil properties more than kiln biochar. ► Coffee husk and maize cob biochars performed better than the other kiln biochars. ► A correlation was seen between biochar soluble ash content and maize growth.
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