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Focus may be on above-ground 
ground crop response, but plant 

response must be mediated by roots 
(interactions  in the ñrhizosphereò) 



Reason to target root interface: deployment 

ÅHighly specified biochar could be expensive 

ÅAll soil amendments have an application cost 

ÅIn field soils biochar will be <0.1% of total soil mass 
   (<10% in a horticultural growing medium) 

1. Small amounts of biochar added to the furrow would 
provide a ñhighò concentration of biochar around the 
plant during crop establishment. 

2. Adding biochar together/with N would increase 
probability of positive interactions with respect to 
biochar and nutrient storage / root uptake. 

Total soil content increases, being dissipated in 
the field each year. This will probably build the 

long-term fertility of the soil, free of charge. 



Outline 

ÅContext  

ÅIntroduction to biocharïroot interactions 

ÅTwo demonstrations of biochar screening 



1. Provision of water, plus P, K, Mg in ash 
associated with biochar; 

2. Provision of N from adsorption sites or pores 
(artificially added or stored from within soil). 

 

 

Particle size (and micro-structure) are important as 
well as location. 

Direct biocharïroot interaction 



Effect of particle size 

Leaching cycles 

1 2 3 6 5 4 



ÅImpacts pH (so nutrient availability) 

ÅShort-lived compounds promoting germination 
and early stage growth. 

ÅBlocking chemical signalling  

ÅCapture and/or release of toxic compounds 

 

These involve effects on soil, microbes and soil 
bio-geochemistry, localised around biochar. 

Indirect biocharïroot interaction 



Rationale for our demonstration work 

Short-term function may be targeted to achieve an economic 
match of biochar material to a production constraint. 

Also: 

1. Some biochar properties are mutually exclusive; 

2. Some are native but changed in product formulation; 

3. Some properties change / develop over time: 

ÅAmmonium-N is adsorbed; 
ÅLabile fraction is consumed by microbes; 
ÅHydrophobicity breaks down; 
ÅAsh is leached out; 
ÅSurfaces become oxidised; 
ÅParticles fragment; 
ÅPores become blocked. 
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Rationale for our demonstration work 

If biochar is diverse and dynamic in its properties weôll need: 

1. To shortlist biochar / products for its effects based on 
rapid functional tests; 

2. To screen shortlisted materials by their interaction with 
plants via the roots. 

Both need to be rapid, low cost, quantifiable. 



Two demonstrations of biochar screening 

1. Demonstrating the impact of biochar on nitrate; 

2. Effect of one type of ageing on nutrient supply. 



Effects of biochar on 

ÅpH and/or nutrient availability  

ÅCapture and/or release of toxic compounds 

ÅRelease of growth promoters 

ÅBlocking chemical signalling  

i.e. impacts on soil, microbes and soil 
biogeochemistry, localised within the 
ñbiocharsphereò 

Indirect biocharïroot interaction 

ÅPerspex 20x40cm, 0.6cm thin 

�ò���Š�‹�œ�‘�„�‘�š�ó��experimental system 


