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There is a gap in understanding of how biochar affects soil-plant nitrogen (N) dynamics and N use efficiency (NUE) of plants. We used N isotope composition (δ15N) and gas exchange measurements to investigate mechanisms involved in N changes of both soil and plants after treatments were applied. Soil received four treatments including (1) nil amendment (control), (2) bamboo biochar at 10 t ha-1 and organic fertiliser at 5 t ha-1 (3) bamboo biochar at 30 t ha-1 and organic fertiliser at 5 t ha-1, and (4) treated bamboo biochar at 15 t ha-1. Soil and plant samples were collected at week 14, 22 and 30 after planting for N and C fractions. Gas exchange measurements were carried out at week 14 and 22 after planting. Water soluble total N (WSTN) was higher in the pure biochar at high rate + fertiliser treatment compared with the control at week 14. Water soluble organic carbon (WSOC) was higher in amended soils than in the control at week 14. The pure biochar high rate + fertiliser treatment significantly increased root N investment, root C:N ratio, and N use efficiency of aboveground biomass compared to other treatments. The pure biochar low and high rate + fertiliser treatments did not pose any limitation to photosynthesis whereas treated biochar decreased photosynthesis compared to the control. Initially, the amended soils increased the positive priming effect compared to the control, possibly because the input of organic fertiliser and labile C compounds remained in biochar after pyrolysis. Treated biochar had the lower C and N input compared to other treatments, resulting in restricted photosynthesis. We recommend applying bamboo biochar at high rates mixed with organic fertiliser to root metabolic activity.
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