
  Basic characteristics of biochar and respective feedstock  

Introduction 
Researchers are pointing out the importance of greenhouse gas (GHG) emission reduction and increase carbon sequestration in the soil. Biochar, the solid product 
of pyrolysis, has been proposed as part of agronomic and environmental management to simultaneously improve soil properties and address climate mitigation. 
Although research on biochar has now accumulated an appreciable volume of data regarding effect of biochar in GHG emissions, soil properties and crop yields  
specially in temperate conditions, much less has been done for addressing these questions in tropical conditions.  

Material and Methods 
This study evaluated the benefits of applying biochar to soils under laboratory incubations under controlled conditions, ii) greenhouse pot experiments and iii) 
cultivation of sugarcane in field conditions in a sandy tropical soil. We used biochar produced from different organic materials (poultry litter, sugarcane straw, rice 
hull, sawdust and Miscanthus) pyrolysed at final temperatures of 350˚C, 450˚C, 550˚C and 650˚C. The effect of temperature and feedstock type on the variability of 
physicochemical properties of biochars was evaluated through measurements of pH, electrical conductivity, cation exchange capacity, macronutrient content, 
proximate and elemental analyses, Fourier transform infrared spectroscopy, thermogravimetric analyses, GHG emissions and biological analyses. We assess not only 
aspects related to the mitigation of GHG emissions to the atmosphere, but also changes in soil chemical, physical and biological attributes and crop productivity. 

Results and Discussion 
This study demonstrated how pyrolysis reaction affects biochar properties depending on the temperature range and the feedstock type. During pyrolysis, 
contrasting feedstock showed similar trends, such as the increase in pH values, and the concentration of macronutrients such as P, K, Ca and Mg. The extent of these 
trends however, occurred differently. Stability indicators showed same results, where release of O and H, while accumulation of C were influenced by the initial 
contents of such elements in each of the feedstocks. The use of sugarcane straw biochar as C sequestration strategy is encouraged in this study, considering that 
CO2eq emissions of biochar treated soils were similar to soil-only treatments. Further analysis should be carried to investigate the potential of sugarcane biochar as 
a nutrient source in cropping systems. Overall these results demonstrate the potential of biochar as soil amendment. 
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The biochar from poultry manure causes higher GHG emissions than the biochar produced from sugar cane straw, but both cause a significant reduction in the 
CO2eq emission and represent an environmentally secure way of depositing residual material in the field.  

For the poultry manure biochar, higher pyrolysis 
temperatures have a significant effect in reducing 
GHG emissions, however this was not observed for 
the biochar produced from sugar cane straw thus it 
is much more recalcitrant and is not affected by 
different managements.  
There is a greater emission of the three gases when 
applying the intermediate rate, demonstrated 
by a greater microbial biomass in this treatment, 
nevertheless, the cause is still not well known and 
deserves to be furthered studied. 

Treatments: (Control) Soil, no N, no BC; (T1) Soil, with N, no 
BC; (T2) Soil, with N, BC 10 Mg ha−1, (T3) Soil, with N, BC 20 
Mg ha−1; and (T4) Soil, with N, BC 50 Mg ha−1.  

The application of sugarcane straw biochar to soil improved N availability and the efficiency with which N is acquired by the plant and converted to grain yield, 
thereby enhancing crop performance; and biochar amendment significantly reduced N2O emissions that result from the application of nitrogen fertilizer to soil. 

POTENTIAL BENEFITS OF BIOCHAR APPLICATION TO TROPICAL SOILS: 
greenhouse gas emissions, soil improvement and crop yield 
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