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Slash-and-burn: Good or bad?



“With more people than ever trying to survive in the midst of dwindling 

natural resources, [slash-and-burn agriculture’s] impact is 
particularly destructive and unsustainable ... There are 
many problems that result…including deforestation…loss of habitat and 
species; an increase in air pollution, and the release of carbon into the 
atmosphere.” 

–EcoLogic Development Fund
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The milpa cycle



Disturbance makes a heterogeneous landscape mosaic



“The making of milpa is the central, most sacred act, one which binds together the family, the 

community, the universe...and its [sic] social importance often appear to exceed 
its nutritional and economic importance…The Maya do not just make milpa to 

live.  They also live to make milpa” (Nigh 1976).



“The gods, who had not intended to 
make … beings with the potential of 
becoming their own equals, limited 
human sight to what was obvious and 
nearby. The lords … once had in their 

possession the means for 
overcoming this 
nearsightedness.  The instrument 

was not a telescope, not a crystal for 

gazing, but a book. ”



Federal PES schemes to address deforestation



“There is no doubt that large amounts of GHGs are released 
[through] slash and burn agriculture.  There is a growing 
realization, however, that these concerns are perhaps less critical in the 

long term, as this statement does not take into the account the 
development of subsequent land cover…The debate…has 
therefore moved to how long the net loss stage lasts and whether 

replacement land management systems can subsequently 
act as net sinks for carbon.”
--Tinker et al 1996  





Biochar: Carbon rich product of incompletely 
burning biomass, typically in low-oxygen conditions



Biomass (cellulose) Biochar

Pyrolysis creates aramotic carbon rings



Biochar has high surface area



Biochar can improve soil quality



Biochar enhances soil nutrient and water 
holding capacity



Biochar can be nutrient rich

Soil amendment type Nitrogen (%N) Phosphorus (%P) Potassium (%K)

Livestock manure 0.4-4.8 0.2-2.8 0.5-1.7

Legume cover crop 2-2.5 0-0.5 1-2

Compost 1.5-3.5 0.5-1 1-2

Biochar 0.2-7.8 0.02-7.3 0.1-5.8



Biochar can be carbon rich



Biochar can buffer soil pH



Biochar sequesters carbon

Organic matter pool Mean residence time (years)

Microbial biomass 0.1-0.4

Litter 1-3

Particulate organic matter 5-20

Light fraction organic matter 1-15

Biochar 57-2306



Swidden systems tend to produce biochar 
relatively inefficiently
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Hypotheses

• Q1: How much carbon stored in biomass is converted to biochar (BC) 
as a result of burning in traditional Maya swidden agroecosystems?

• Q2: How and to what degree do cultural and biophysical factors 
influence BC quantity and quality? 

• Q3: How quickly do BC pools turn over during traditional milpa 
cycles?

• Q4: Does fire management differ between individual farmers? How 
and why?  How has it changed over time?



































C Pool
Before burning 

(kg C /field)
After burning 

(kg C/field)
Mean percent change

Herbaceous litter 5,637 ± 2,852 2,536 ± 1,734 -55.01%

Wood<10 cm DBH 81,535 ± 41,087 18,380 ± 11,672 -77.46%

Wood>10 cm DBH 142,440 ± 60,460 96,386 ± 60,544 -47.78%

Soil surface char 0 28,926 ± 12,463 NA

Adhered char 
(<10cm DBH)

0 464 ± 182 NA

Adhered char 
(>10cm DBH)

0 10,230 ± 5,234 NA

Total 229,612 ± 73,235 156,922 ± 63,145 -31.65%



Days

g 
C

O
2

/g
 s

u
b

st
ra

te
/d

ay



Char is more stable than biomass

Variable P value Tukey post-hoc comparison test

Successional stage - <0.001 -

Material

Litter <0.001 D

Wood<10 <0.001 C

Wood>10 <0.001 B

Ash 0.298 A

Char>10 0.745 A

Char<10 0.999 A

Successional stage x Material - 0.989 -
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Tentative conclusions

• Traditional Maya fire management produces a surprisingly high 
amount of biochar
• Large quantities of aboveground biomass remain 

after burning
• Mineralization rates: Biochar << Biomass
• Biochar quantity and quality depends on successional 

stage burned

• Limited influence of management differences…for now. 



“Slash and burn farmers are victims of 
deforestation even though they may appear to be the 
villains.” –Rambo 1990
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Future work

• Other ecosystem services provided beyond carbon sequestration?

• Weather conditions’ influence on biochar production?

• Participatory and transformational research; cultivating collaboration 
through decolonial methodologies




