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LONG-TERM EFFECTS

Fert

Katterer et al. 2019  →  https://doi.org/10.1016/j.fcr.2019.02.015

BC BC + FertCrop

One-time biochar input (60 ton ha-1)

• Maize yield for fertilizer + biochar is on average 1.2 ton ha-1 greater than fertilizer only for 16+ years

• Relative seasonal variation in yield for fertilizer + BC 12% lower than fertilizer only (mixed model)

⇨ 1.53 ± 0.68 ton ha-1

⇨ 2.73 ± 0.88 ton ha-1

⇨ 3.37 ± 1.12 ton ha-1

⇨ 4.60 ± 1.44 ton ha-1

LONG-TERM EFFECTS

https://doi.org/10.1016/j.fcr.2019.02.015
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pH level increased by 0.8 to 1.2 point over a 
period of 16 years after biochar application

Fate of Soil Acidity

• Biochar amendment persistently increases soil 
C stock under intensive cropping; 50-60% 
recovery after 16 years

• Fertilizer addition enhances plant C input but 
reduces soil C sequestration from biochar

Fate of Soil Carbon
LONG-TERM EFFECTS



DOSE-RESONSE

• Linear dose-response; additive effect on 
accompaning inputs.

• Yield increase of 0.3 to 0.7 ton ha-1 per 
ton biochar ha-1, CV of 34 to 65%.

• Effectiveness of new and old biochar 
input varies by 0.02 ton per ton.

• Influence of seasonal conditions on 
effectiveness is up to 0.16 ton per ton.

DOSE-RESPONSE

Farmer-managed trials = 
variable real-world conditions

Different biomass feedstocks 
in gasifier cookstove



CASCADING BENEFITSCASCADING BENEFITS

Ammonium volatilization reduced 
by 30 to 85%

= 
Conservation of nutrients for 

plant nutrition 
+

Improved animal health

Methane and nitrous oxide emission 
reduced by 15% to 35%

= 
Drawdown of climate footprint from 

animal manure
+ 

Compensation of backpack 
emissions from pyrolysis
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IN-FIELD OPERATIONIN-FIELD OPERATION

1. SOURCING 2. CONVERSION 3. MIXING 4. SINKING



CHAIN-OF-CUSTODYCHAIN-OF-CUSTODY



COTTAGE  STYLECOTTAGE  STYLE



1111© DSS

COTTAGE  STYLECOTTAGE  STYLE

PREPARATIONHARVEST DRYING

PYROLYSIS

Cassava 
dried chips

Cassava 
stems

Cassava 
peels

rooted 
seedlings

to pyrolysis to pyrolysis

acres100Area

ha40.5Area

60%Intake

t/acre/y6Productivity low

t/acre/y8Productivity high

0.50Ratio of stems versus total cassava

40%Moisture content of stems

t/d0.644Stems available daily

kgDS/d387Stems available daily

0.33Ratio of peels versus total cassava

50%Moisture content of cassava peels

t/d0.644Peels available daily

kgDS/d322Peels available daily

6%Target moisture of cassava

t/y96.8Dry cassava yearly production

kg/d446Dry cassava daily production 

75%Moisture content of cassava max

60%Moisture content of cassava min

6%Target moisture of cassava

t/y280Fresh cassava total

t/d1.29Fresh cassava daily

days217Dryer availability

kgew/d843Dryer capacity

kW147Total power

kgDS/day471Total biomass needed

kg/day147Biochar produced

limiting factor used to design
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CONTACTS

• Roobroeck, Dries (IITA) _ 
D.Roobroeck@cgiar.org FOR Science and 
Innovation

• Hughes, David _ dph14@psu.edu FOR 
Partnerships & Broader based 
PlantVillage Initiatives

• Chelsea Akuleut_ 
chelseaakuleut@plantvillage.ke FOR 
Biochar Commercialization & Operations 
management.

mailto:%3cD.Roobroeck@cgiar.org
mailto:dph14@psu.edu
mailto:chelseaakuleuyt@plantvillage.ke
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