
Gasified Rice Hull Biochar is a Source of Phosphorus and Potassium 
for Container-Grown Plants 
 

In the greenhouse and floriculture industry the 
increasing cost of fertilizer has created a need for 
alternative nutrient sources and better use efficiency.  
Biochar is one such source that provides ample nutrients 
and other useful physical and biological benefits when 
incorporated in potting media. The objective of this 
research was to determine the potential nutritional value of 
gasified rice hull biochar (GRHB) when amended to a 
typical greenhouse substrate. 

Two experiments were conducted in the 
greenhouse using geranium (Pelargonium xhortorum 
‘Maverick Red’) potted in commercial soilless medium 
(Sunshine Mix #2) and amended with 0 to 10% GRHB. 
Control pots were fertilized with a commercial complete 
liquid fertilizer (20N-4.4P-16.6K) while GRHB-amended 
crops were fertilized with ammonium nitrate (AN). 
Additional GRHB substrates were amended with either 1.5 
lb/yd

3
 micronutrient package (Micromax).  

Our data show that GRHB amendment rates up to 
10% (by volume) have little or no effect on substrate pH. 
Amendment with GRHB increased available phosphate 
and potassium in substrate leachates compared to the 
commercially fertilized controls (Table 1). Gasified rice hull 
biochar provided sufficient phosphorus (P) and potassium 
(K) to the substrate to grow a geranium crop for six weeks 
without any additional P or K fertilizers (Table 2). It was 
necessary to provide a micronutrient fertilizer source in 
addition to the GRHB to avoid chlorosis in geranium 
foliage as substrates amended with GRHB alone were 
chlorotic and smaller in growth. 

It was concluded that GRHB provides a source of 
readily available P and K to support a six week production 
cycle of geranium, but lacks the correct concentration or 
balance of micronutrients for healthy growth. Gasified rice 
hull biochar could be an important source of P and K for 
greenhouse and nursery container crops in the future. 

    

Table 1.  Substrate pH, electrical conductivity, and nitrate, phosphate, and potassium concentration in leachates of containers with a 

commercial substrate (Sunshine Mix #2) amended with either 0, 5 or 10% gasified rice hull biochar (GRHB) and fertilized with a 

commercial complete fertilizer (20N-4.4P-16.6K), ammonium nitrate (AN), and/or a commercial micronutrient fertilizer (MM). 

                                                         

 

Table 2.  Foliar nutrition of geranium (Pelargonium xhortorum ‘Maverick Red’) grown in a commercial substrate (Sunshine Mix #2) 

amended with either 0, 5% or 10% gasified rice hull biochar (GRHB) and fertilized with a commercial complete fertilizer (20N-4.4P-

16.6K), ammonium nitrate (AN), and/or a commercial micronutrient fertilizer (MM). 

 

 

 

 

 

Altland, J.E., Locke, J.C. 2013. Gasified rice hull biochar is a source of phosphorus and potassium for container-grown plants. Journal 

of Environmental Horticulture. 31:138-144. 

For more information, contact: Jim Locke, 
jim.locke@ars.usda.gov, USDA ARS-ATRU, 
University of Toledo, Mail Stop 604, 2801 W. 

Bancroft, Toledo, OH 43606 

For more information, contact: James Altland, 
james.altland@ars.usda.gov, USDA-ARS- ATRU, 
27 Horticultural     Insects Research Laboratory, 
1680 Madison Avenue, Wooster, OH 44691 

 

mailto:jim.locke@ars.usda.gov
mailto:james.altland@ars.usda.gov

