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Unhealthy soil
+ Nutrient depletion
+ OM and biodiversity loss
+ Contamination
+ Soil structure destruction
+ Erosion

40% of land = 
DEGRADED

Aerial photo of ex-tin mining on Bangka Island, Indonesia
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Soil reclamation with BIOCHAR and LEGUMES
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Study site and experimental design
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Sand 75%
pH 5.7
TOC 0.6%

Low nutrient



Hypotheses

H1: Biochar will promote biological N-fixation 
in amended soil.

H2.2: Biochar will lessen heavy metal uptake 
by crops grown.

https://sawdustindonesia.com/

https://charcoalexporters.com/hardwood-charcoal/

https://en.antaranews.com/news/274617/how-indonesia-fighting-
waste-crisis

H2: Biochar will improve crop yields.
H2.1: Biochar will increase crop yields.

Legume, 15N

Crop yields
Heavy metal accumulation
Soil properties



Cropping and Sampling

Cassava 
(Manihot esculenta)

Centrosema 1 Centrosema 2

Cassava

Centrosema
(Centrosema pubescens)

MAT        27  °C
MAP   2288  mm

Soil (0-20 cm) Plant

pH, EC, CEC, WHC Yield

TOC (TC)

TN TN, δ15N

AP, AK

Pb, As, Cd Pb, As, Cd

https://powo.science.kew.org/

https://kingcassava.com/



Characteristics of biochar and soil amendments
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Results – N fixation
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Results -- Centrosema

Maftukhah et al. (2023), Agronomy; Maftukhah et al. (in revision)



Results – Cassava
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Results – Soil properties
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Bioaccumulation factor
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Correlations
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Cassava Centrosema
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Conclusions

H1: Biochar promoted biological N-fixation in 
amended soil.

H2.2: Biochar lessen heavy metal uptake by 
crops grown.

H2: Biochar improved crop yields.

H2.1: Biochar increased crop yields.

Highest in 
Charcoal + Compost

depended on 
crop species, heavy metals



Take-Home messages/future study

• Application biochar with other local available soil 
amendments/fertilizers

• Crop species alteration
• Long-term study 



Thank You

Please visit us…
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