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Sewage sludge biochar (SSB) is expected to improve soil properties and provide nutrients to plants.
However, phosphorus (P) dynamics upon SSB application to soil is still need to be clarified. Therefore,
effects of SSB application on soil available P and plant growth were investigated in this study

Soils used in this study were Andisol (Tokyo) and Oxisol (Okinawa), and SSBs pyrolysed at 800°C (SSB-H)
and 300°C (SSB-L) were used. P sequential extraction and P desorption isotherms were performed in each
soil and SSB separately, respectively, and P adsorption isotherms were developed in each soil with or
without SSB. AKomatsuna spinach (Brassica rapa) was grown on each soil applied with 1%, 1.5% and 3%
(v/v) of SSB-H and 1%, 2%, and 4% (v/v) of SSB-L, respectively.

Andisol, Oxisol, SSB-H, and SSB-L had pH of 7.1, 4.6, 6.6, and 5.6, and total P of 0.73, 0.16, 45,
and 26 g kg', respectively. The largest P fraction of Andisol was NaOH-P, (31%) followed by residual
P (28%) and HCI-P (23%). NaOH-P; (59%) and residual P (33%) dominated P fractions of Oxisol. The largest
P fraction of SSB-H and SSB-L was NaOH-P; (80% and 29%, respectively), while H,0-P (26%), HCI-P (22%),
and NaOH-P, (19%) were also found in SSB-L. P adsorption isotherms of soils were well fit to Langmuir
equation (r2=0.975 and 0.998 for Andisol and Oxisol, respectively), and the calculated maximum P
adsorption was 9997 and 674 mg kg™', respectively. The maximum P adsorption was reduced only when SSB-L
was mixed with Oxisol at 5% (w/w) rate to 610 mg kg™'. P desorption isotherms of each soil and SSB
separately, respectively, were well fit to Langmuir equation (r?=0.999, 1.000, 0.984, and 0.990 for
Andisol, Oxisol, SSB-H, and SSB-L, respectively). The spinach dry weight (DW) in the fertilized and
SSB-appl ied treatments was greater than that in the control (0.03 g). The DW at SSB-H 3% (0.28 g) and
SSB-L 2% (0.44 g) rates was greatest among SSB-H and SSB-L rates, respectively

It was concluded that P form in SSB was predominantly in inorganic and labile form, thus proved high
P providing capacity of SSB. Even at low application rates, SSB was proved to have a similar P providing
capacity to plants as chemical fertilizer, and to be able to serve as alternative to P fertilizer to
contribute to plant growth




