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Slash and burn (SB, Fig. 1) is a traditional form of agriculture practiced 

by small -scale farmers in around 20% of the tropical land area (Dixon et 

al., 2001). Despite the short -term benefits obtained from its use (i.e. 

source of firewood, source of nutrients for crop development, and 

reduction in incidence of pests and diseases), it is recognized as an 

environmentally unfriendly practice that does not guarantee food 

security and may lead to a rapid resource degradation . Unfortunately, 

there are not many alternatives to SB agriculture, especially for small -

scale farmers usually forced to produce on marginal soils on sloping 

lands.

In southwest Honduras, in the early 1990s experts from FAO identified 

native farming practices and worked together with farmers to develop a 

production system suitable to replace the SB system in that eco -region. 

The Quesungual Slash and Mulch Agroforestry System (QSMAS, Fig. 2) is 

a smallholder production system comprising a group of technologies for 

the sustainable management of vegetation, soil, water and nutrients in 

drought -prone areas of the sub -humid tropics. The system has been 

adopted by 6,000 farmers in 7,000 hectares in Candelaria, Honduras, 

due to its benefits including resilience even to extreme climatic events 

such as El Niño in 1997 and hurricane Mitch in 1998 (FAO, 2005).

The main objective of this CPWF funded project was to define the key 

driving forces and principles behind the social acceptance and the 

biophysical resilience of QSMAS by determining the role of the 

management components of the system and QSMASõ capacity to sustain 

crop production and alleviate water deficits on steeper slopes with high 

risk of soil erosion. Research activities were conducted in Honduras

(reference site), Nicaragua and Colombia (validation sites) (Fig. 3), from 

April 2005 to December 2008, to compare the following five land use 

systems:

1= Slash-and-burn (traditional production system) 

2, 3 and 4= QSMASof <2, 5 -7 and >10 years old, respectively

5= Secondary forest (reference land use system, only in Honduras)

SB and QSMAS were managed applying local practices to produce maize

(Z. mays ) and common bean (P. vulgaris ), with and without addition of 

fertilizers . Fertilized treatments include 49 kg N + 55 kg P ha -1 at 8 -10 

days after planting (DAP) and 52 kg N ha -1 at ~30 DAP for maize; and 46 

kg N + 51 kg P ha -1 at 8 -10 DAP for common bean.

Here we present the research highlights that support the 

recommendation of QSMAS as a validated eco -efficient option to 

achieve multiple social, agricultural and environmental benefits in 

rainfed systems of the sub -humid tropics in the face of climate change.

The knowledge generated in Honduras (Central America) by a CPWF

funded Project indicated that the Quesungual Slash and Mulch

Agroforestry System (QSMAS) can be a model production system for 

implementing conservation agriculture principles to  achieve sustainable food security and other 

ecosystem services in drought -prone areas of hillsides in the sub -humid tropics in the face of land 

degradation and climate change. As a suitable option to replace the slash and burn agriculture, QSMAS 

can improve smallholder livelihoods through eco -efficient use and conservation of natural resources.  

Participatory validation activities in Nicaragua and Colombia suggest that the principles embedded in 

QSMAS can be readily accepted by resource -poor farmers and local authorities in similar agroecosystems.
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Extrapolation Domain Analysis (EDA) for 

QSMAS:bivariate map showing potential 

areas for implementation of QSMAS across 

the Pan tropical world.

*EDA performed combining Bayesian 

(Bonham Carter et al. 1989; Bonham Carter 

2002) and frequentist statistical models 

(Jones et al. 2005). 

Experience over three years of on -farm 

participatory validation in Nicaragua 

(Somotillo) and Colombia (Suárez) suggests 

that QSMAS (or its principles) will be readily 

accepted and adopted by smallholders in 

similar agroecosystems (sub -humid tropics).

Farmer -to -farmer proved to be a useful 

mechanism for QSMASõ promotion and 

dissemination.

In synthesis:

�‡Soil-plant -atmosphere continuum: Reduced runoff, erosion, water turbidity and 

surface evaporation; and increased infiltration, soil water storage capacity and use of 

green water.

�‡Soil quality: Improved aggregation, structure, biological activity, organic matter, 

fertility and fertilizer use efficiency.

�‡Green house gases (GHG): Reduced global warming potential and improved C capture.

�‡Food security: Improved crop water productivity and yields at lower inputs of labor.

Estimated value of 

environmental services

(Honduras, 2007): 

considering: (i) Soil and water 

(runoff, infiltration, water 

holding capacity, and soil 

losses) attributes; and (ii) C 

capture (soil organic carbon)

US$ 2,240 per hectare


