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Abstract: [Objective] This study was to explore the dynamic effects of three kinds of shell
biochars on the physical and chemical properties of red soil in southern China, and provide a
theoretical basis for improvement of red soil in southern China. [Method] Three kinds of shell
biochars were prepared by slow pyrolysis method and characterized. The dynamic effects of adding
three kinds of shell biochars on soil organic matter content, bulk density, pH and available potassium
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were studied through indoor experiment. [Result] During the treatment period of 1-90 d, the
application of pine nut shell biochar, rice husk biochar and camellia oleifera shell biochar
significantly increased the contents of soil organic matter and available potassium. Compared with
CK group, within 30-90 d, the content of organic matter increased by 258.94%-284.92% in 5% (w)
pine husk biochar application treatment, and the content of available potassium increased by
429.98%—716.58% in 5% (w) rice husk biochar application treatment. During 1-90 d, the application
of rice husk biochar decreased the bulk density of red soil, and within 30-90 d, the application of 5%
(w) rice husk biochar decreased the bulk density of red soil by 9.72% —15.38% compared with CK
group. During 1-90 d, the application of camellia shell biochar significantly increased soil pH , and
within 30-90 d, the application of 5% (w) camellia shell biochar increased soil pH by 16.91%—
29.53% compared with CK group. In addition, the effects of different application amounts of pine nut
shell biochar on soil physical and chemical properties showed that the application of 8% (w) pine nut
shell biochar could steadily increase soil organic matter content, pH and available potassium content,
as well as decrease soil bulk density during the treatment period of 1-90 d. [ Conclusion] Different
shell-based biochar can all improve soil characteristics, increase soil organic matter and soil available
potassium contents. The application of pine nut shell biochar may have a more significant effect on
improving soil organic matter content, and the application of rice hull biochar may have a more
significant effect on reducing soil bulk density and increasing available potassium content, and the

application of camellia oleifera shell biochar may have a more significant effect on increasing soil pH.

Key words: Shell biochar; Red soil; Dynamic effect; Physicochemical property; Soil remediation
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Table 1 Physical and chemical properties of three kinds of biochars
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H #RW EER Average n
Sample P Vi . ) Specific g Tt S
Volatile ~ Fixed pore size .
Ash surface area lodine ~ Methylene blue
matter carbon
FaFF % Pine nut shell biochar 1074 117 7177 21.06 47.86 19.72 67.51 26.46
F&5e K Rice husk biochar 9.50 2346  65.09 11.34 16.28 20.20 40.85 24.77
M58k Camellia oleifera shell biochar 920  7.51  69.82  22.67 1.14 50.43 48.63 25.15
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1)Ash, volatile matter and fixed carbon content were calculated on the absolute dry basis
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