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! Basal respiration
2 Substrate-induced respiration
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3 Plant growth promoting rhizobacteria
4 Rhizobox
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Abstract

Soil biological activity are often limited by carbon availability in arid and semiarid regions, probably due to the low organic
matter content. The biochar with microbial inoculation is a strategy for improving biological properties in calcareous soils.
In order to investigate the biochar effect on microbial respiration and substrate-induced respiration in the presence of
growth promoting bacteria (PGPR), a factorial experiment was carried out in a completely randomized design in the
rhizobox condition. The factors were including organic sources (pruning waste biochar and control), microbial inoculation
(PGPR and Control (without microbial inoculation)) and soil (rhizosphere and non-rhizosphere). At the end of the growth
period, microbial respiration, substrate-induced respiration and metabolic quotient index were determined. The results
showed that application of biochar and microbial inoculation significantly increased microbial respiration, substrate-induced
respiration and metabolic quotient index compared to control treatment. Furthermore, biochar of pruning waste increased
the microbial respiration and substrate-induced respiration in the rhizosphere soil by 49.10 and 80.16 percent regard to non-
rhizosphere, respectively. However, the content of metabolic quotient was not significantly different in the rhizosphere and
non-rhizosphere soil. The application of biochar and PGPR inoculation showed positive effect on improving some soil
biological activity.
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