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ABSTRACT

Combining biochar with chemical fertilizer or compost might not only improve fertility
deficiency in biochar itself, but also control nutrient releasing to be a novel agricultural management
strategy in future. In this study, we produced granular compound biochar fertilizers (gBCFs) by
combining the biochar with bagasse compost, and then applied these into a sandy soil (Entisol) and
a degraded red soil (Ultisol) to evaluate their effects on decomposition rate and nutrient releasing in
soils. This study produced four gCBFs composed by different ratio of the biochar and the compost,
which are biochar-compost (1:3, w/w) (BC3), biochar-compost (1:1) (BC1), biochar only (B), and
compost only (C), respectively. The results indicated that the highest decomposition rate (33~35%)
of gBCFs was found in C-treated soil, and followed by treatments of BC3 (26~29%), BC1 (23~29%)
and B (15~20%) after incubation, and mineralization rate was faster in sandy soil than in clayey soil.
Regarding nutrient releasing dynamics, nitrification drove increases in NO3™-N in soil solution after
incubation in all treatments, and the highest contents were found in treatments of C and BC3.
Nitrification was much more dominant in the sandy soil. The highest Exc. K contents in solution
were in the treatments of B and BC indicating that biochar addition in soil could obviously increase
Exc. K. During releasing process of available P (av. P) in this study, the presence of biochar certainly
increased av. P contents in two studied soils. However, av. P could be only found in sandy soil
solution, and nearly av. P contents were fixed in clayey soil, indicating P deficiency might be
occurred in the clayey soil for short-term crop planting.
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Water soluble phosphorous contents

Sand (mg/L) Clay (mg/L)
Treatment
lday 3day 7day 30day 60day lday 3day 7day 30day  60day
CK 17.1¢c 13.1a 12.4a 6.53a 4.7a ND ND ND ND ND
B 6.41a 14.8b 14.9b 14.3¢ 15.7¢ ND ND ND ND ND
C 19.2d 17.8¢ 20.1c 10.7b 9.8b ND ND ND ND ND
BC 19.2d 14.2ab 13.8ab 19.1d 17.4c ND ND ND ND ND
BC3 8.79b 17.0c 14.3ab 19.7d 18.8d ND ND ND ND ND

ND : not detectable.
XAEHIFFR : 0.0001 mg/L.
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