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Abstract

In the Amazonian rainforest, farmers rely on slash-and-burn technique to cope with low fertility soils

(Kumar and Nair, 2006; Takasaki, 2013; Lehmann et al., 2002). However, this technique result in

forest degradation (Glaser et al., 2002) and is considered not sustainable for it does not allow more

than three to five years of cultivation in the same parcel (Kumar and Nair, 2006).

Biochar is a carbon-rich material produced from any kind of dry biomass using high temperature

combustion combined with low oxygen input (phenomenon known as pyrolysis) that aims at

alleviating the rapid fertility loss of tropical soils (Lehmann et al., 2006). Used as a field amendment it

has shown to reduce nutrients leeching (Lehmann Johannes, 2007a; Zheng et al., 2010), increase

water retention (Glaser et al., 2002), enhance soil biota (Lehmann et al., 2011) and increase crop

yield (Crane-Droesch et al., 2013).

Moreover, due to its great residence time in soil (Abiven Samuel, 2015), and its positive effect on

greenhouse gas flux in soils (Rogovska et al., 2011; Scholz et al., 2014), biochar have been suggested

as a solution to reduce the atmospheric CO2 concentration (Beverly D. McIntyre et al., 2009; Zheng et

al., 2010; Weisberg et al., 2014).

However, biochar properties and effects varies considerably according to the pyrolysis temperature

(Fuchs et al., 2014), biomass used (Clay and Malo, 2012; Demirbas, 2004), type of soil amended, crop

used and climatic conditions (Van Zwieten et al., 2010; Crane-Droesch et al., 2013; Abiven Samuel,

2015). Moreover, although biochar making technologies are affordable and easy to build, they are

still not widespread and are therefore absent of most small-scale farms.

In this paper, we firstly present a prototype design of a small-scale and affordable biochar-making

oven that uses the heat of pyrolysis for cooking. This oven uses local material and tools and is

designed for family farms of the village of Pilcopata- Peru. Although the biochar yield results did not

achieved the reported amount of other small-scale biochar oven, this prototype can be used as a

good starting point for further research.

Secondly, we present the preliminary results of an experimental program aimed at measuring the

effects of Paca-bamboo biochar on plantain and pineapple yield when mixed with lombricompost on

a soil of Pilcopata-Peru.



Key words: biochar, climate change, soil fertility, rainforest, small-scale farmers



ii



Table of Acronyms

CEC

PAH

Mg

Pg

CO2-Ce

CDM

SSA

ANOVA

T

ha



Cation exchange capacity

Polycyclic aromatic hydrocarbons

Megagram

Petagram

Carbon dioxide - carbon equivalent

Clean development mechanism

Specific surface area

Analysis of variance

Tons

Hectares



Table of elements

CO2

CH4

P

N

C

N2O



Carbon dioxide

Methane

Phosphorus

Nitrogen

Carbon

Nitrous oxide



iii



Acknowledgments

I would like to express my deepest appreciation to Dr. Miles Silman from the Wake Forest University

of North Carolina (USA) for introducing me to the biochar and letting me be a part of his experiment

in Villa Carmen

I would also like to thanks Pauline Debry for her constant support throughout the redaction, my

family for the thoughtful advises and corrections and Ms. Minsart for her availability and

recommendations.

In addition, a thank you to the Asociación para la Conservación de la Cuenca Amazónica for their Villa

Carmen facilities team members, and volunteers who kept collecting and sending me data after I left.



iv



Introduction



1



Introduction



Food production concerns population all around the globe. But while in some cases, production takes

place where the weather, soils, technologies and techniques allow high yield and sedentary lifestyle,

others cope with poor soils, destructive rainfalls or harsh sunlight. It is the case for farmers in the

Amazon rainforest where a vast majority relies on slash-and-burn technique and family labor to

survive.

The slash-and-burn technique consists on the clearing of a parcel of secondary or primary forest,

cultivating this parcel for three to five years until the soil becomes too poor and weed pressure too

important, then moving to another parcel and start the process over again, resulting in increased

work load, distance between field and homes and forest degradation. Moreover, as a response to

environmentalists and conservationists, policy makers put additional pressure on farmers by

regulating where to cut or where not to cut, sometimes forcing farmers to rely on an easy growing

crop, able to grow when the soils go poor, but already abundant on the market and therefore hard to

sell, increasing the precariousness of their situation.

In view of those constraints, the need for new sustainable techniques is of critical importance. This is

where the biochar may prove of interest. Biochar is basically charcoal produced with the aim of using

it as a soil amendment. Biochar has proven its ability to increase soil fertility and crop yield. At the

same time, it stores carbon in the soil for centuries, reducing greenhouse gas emissions induced by

agriculture. The process of producing biochar is simple and cheap, available even for the most

remote households and, therefore, likely to be adopted by the population.

This paper provides, firstly, an overview of literature about biochar: what it is, what it does and what

are its prospects. Secondly, it presents the experimental design, building and use of an affordable

oven for rural dwellers and the test of its ability to increase yields on plantain and pineapple fields in

Pilcopata, Peru.
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