[image: ]
Fig S1 Concentration of environmental DNA extracted in the biochar amended (dark grey) and the control soil (light grey) for non-inoculated (No Inoc), inoculated with Bacillus velezensis (+ Bac) or Trichoderma virens (+ Tric). Data are the mean and standard deviation of 3 replicates. No significant differences (P<0.05) among treatments were found. 
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[bookmark: _Hlk222219486]Fig S2 Bacterial T-RF (left) and fungal ARISA fragments (right) in the biochar amended (dark grey) and the control soil (light grey) for non-inoculated (No Inoc), inoculated with Bacillus velezensis (+ Bac) or Trichoderma virens (+ Tric). Data are the mean and standard deviation of 3 replicates.  Different letters indicate significant differences (P<0.05) among treatments by the post hoc LSD test
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Fig S3 Bacterial (left) and fungal (right) genotyping evenness in the biochar amended (dark grey) and the control soil (light grey) for non-inoculated (No Inoc), inoculated with Bacillus velezensis (+ Bac) or Trichoderma virens (+ Tric). Data are the mean and standard deviation of 3 replicates.  Different letters indicate significant differences (P<0.05) among treatments by the post hoc LSD test
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[bookmark: _Hlk220258210]Fig S4 Average well color development after 8 days of incubation (A), catabolic richness (B) and metabolic evenness (C) measured with the Biolog® technics in the biochar amended (dark grey) and the control soil (light grey) for non-inoculated (No Inoc), inoculated with Bacillus velezensis (+ Bac) or Trichoderma virens (+ Tric). Data are the mean and standard deviation of 3 replicates.  Different letters indicate significant differences (P<0.05) among treatments by the post hoc LSD test





Tab. S1 Comparison of results obtained in this study to findings reported in the cited literature
	Domain
	Parameter
	This study (olive-pomace biochar)
	Effect reported 
in cited literature
	Key references

	Microbial loading on biochar
	Bacillus velezensis initial density
	3.8 × 10⁸ CFU g⁻¹ biochar
	Effective carrier threshold ≥10⁸ CFU g⁻¹; commonly reported ranges 10⁷–10⁸ CFU g⁻¹
	Vanek & Thies (2016); Köves et al. (2025)

	
	B. velezensis viability (24 h)
	~76 %
	Short-term viability typically ~60–75 % for biochar-based carriers
	Köves et al. (2025); Lebrun et al. (2021)

	
	Trichoderma virens initial density
	5.6 × 10⁹ spores g⁻¹ biochar
	Typical fungal loadings on biochar range from 10⁷ to 10⁹ spores g⁻¹
	Vecstaudza et al. (2018); França et al. (2022)

	
	T. virens viability (5 d)
	~88 %
	High fungal viability reported for porous, low-temperature biochars
	Vecstaudza et al. (2018); de Medeiros et al. (2023)

	Microbial persistence in soil (30 d)
	B. velezensis density, direct inoculation
	1.7 × 10⁸ CFU g⁻¹ soil (≈45 % viability)
	Strong post-application declines commonly observed without carrier protection
	Lebrun et al. (2021); de-Bashan et al. (2024)

	
	B. velezensis density, inoculated biochar
	4.8 × 10⁸ CFU g⁻¹ soil (≈126 % of initial)
	Carrier-based systems generally maintain populations close to initial levels
	Lebrun et al. (2021); Köves et al. (2025)

	
	T. virens density, direct inoculation
	5.5 × 10⁸ spores g⁻¹ soil (≈10 % viability)
	Low fungal persistence commonly reported without carrier support
	Vecstaudza et al. (2018); Kumari et al. (2025)

	
	T. virens density, inoculated biochar
	9.6 × 10⁸ spores g⁻¹ soil (≈17 % viability)
	Biochar carriers typically increase fungal persistence by 1.5–2×
	Vecstaudza et al. (2018); de Medeiros et al. (2023)

	Soil physicochemical response
	Soil pH change
	7.66 → 7.97–8.10 (+0.3 to +0.4)
	Biochar-induced pH increases commonly range from +0.2 to +0.5 units
	Huang et al. (2023); Gao et al. (2019)

	
	Electrical conductivity
	2.7–2.9 → 3.4–3.8 dS m⁻¹
	EC increases frequently observed with ash-rich agro-industrial biochars
	Gao et al. (2017); Huang et al. (2023)

	Microbial abundance (DNA-based)
	Bacterial abundance (16S rRNA genes)
	Up to 2.5 × 10¹⁰ copies g⁻¹ soil
	Elevated bacterial gene copy numbers reported in inoculated biochar systems
	Lebrun et al. (2021); Sharma et al. (2025)

	
	Fungal abundance (ITS genes)
	Up to 9.0 × 10⁸ copies g⁻¹ soil
	Biochar stabilizes or moderately enhances fungal abundance
	Vecstaudza et al. (2018); Sharma et al. (2025)

	Microbial functional activity
	AWCD (Biolog®)
	0.45–0.95
	AWCD values >0.6–0.7 indicate high catabolic activity
	Lebrun et al. (2021); Huang et al. (2023)

	
	Catabolic richness
	Up to 29 substrates
	Biochar amendments often broaden substrate utilization profiles
	Sharma et al. (2025); Gao et al. (2017)

	Overall performance
	Biochar carrier efficiency
	High loading, high short-term viability, improved soil persistence
	Biochar recognized as an effective microbial carrier through habitat protection
	Vanek & Thies (2016); França et al. (2022); de-Bashan et al. (2024)
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