
Eucalyptus biomass
residues
Woody plantation residues
Renewable forest bioresource
Slow-pyrolysis feedstock
Circular fibre-production context

Eucalyptus-derived biochar for plantation establishment

Functional biochar
products
Biochar Pure: 78% total carbon
Biochar Plus: mineral-enriched
Alkaline products: pH 9.7–10.0
Contrasting nutrient profiles

Planting-hole field
application
1.2 L biochar per plant
Applied with or without NPK
Flat and terraced areas
Vale Domingos, Águeda, Portugal

Soil response

pH increased by 0.3–0.6 units
Organic carbon increased by 46–52%
CEC increased by 81–108%
Strongest response with Biochar Plus

Growth and fertiliser
synergy
NPK increased growth by 57–117%
Biochar + NPK: up to +175% vs control
Supra-additive response: BFSI = 1.50
Highest FSQI/IEGI under biochar + NPK

Circular bioproduct
value
Improved fertilisation efficiency
Supported early establishment
Returned eucalyptus biochar to soils
Circular fibre-production systems
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Boundary
conditions

Acidic forest soil: pH 4.9–5.2
Mediterranean plantation environment

Flat versus terraced site conditions
Assessments at 5 and 12 months
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