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Prior to the ‘Green Revolution’, the majority of subsistence farming anywhere in the world involved
mixed species, usually including tree products. In the background of the green revolution, subsistence
agroforestry systems have continued and are now supported by the increased need to encompass
ecosystems services in addition to food production. Agroforestry is moving the food security issue
beyond a purely agronomic focus to embrace a more comprehensive view of social-ecological systems.
Indeed, Africa faces major challenges of food, water and energy security, equity and poverty and
environmental degradation.  In the context of the livelihoods delivered by rural Africa to about 70% of
its billion people, agroforestry can assist with all of these challenges.

Socio-ecological links: Agroforestry practices can provide pathways to ecological intensification and
contribute significantly to reduce the yield gap. Recent studies in Niger shows that thousands of farmers
now have surplus grain to sell even in drought years and similar trends are noted in Mali and Senegal in
the Faidherbia parklands. Fortunately, agroforestry farms and landscapes are a major part of Africa’s
rural landscapes and provide income and environmental outcomes, and a range of other ecological
services. In the Sahel, woodfuel account for more than 80% of the region’s energy supply, most of these
energy need is satisfied encroaching on the rapidly shrinking forest cover. The adoption of agroforestry
can reduce the human impact on forest cover and spare more lands to sustain healthy ecosystems and
biodiversity. Expansion of crop lands at the expense of trees – have many negative impacts for local
livelihoods. Additionally fodder shrubs reduce the cost of meeting dairy cows’ protein requirements
(many acacia and legume trees are used as fodder trees). Social implications such as the substantial
income, mostly for women for Shea butter fruits in Burkina Faso, fruits from Cordyla pinnata in Senegal,
Detarium senegalense in Mali, Parkia biglobosa or Nere in all Sahelian countries, Adansonia digitata a or
Baboab fruits, Tamarindus are also having a higher market value…can improve poverty alleviation in
rural areas. Perennial evergreen agriculture is in that context very promising for the future food security
and the build-up of social capital.

Complex systems: Altogether, agroforestry systems can deliver non-intuitive outcomes that must be
understood and managed. For example, trees influence the hydrological cycles, and biodiversity drives
nutrient recycling and water fluxes in agro-ecosystems. Many studies shows that in situ germplasm
conservation can be achieved when biodiversity conservation is recognized as part of land use systems.
Functional diversity, association of trees that have complementary ecological and social functions is a
basis of healthy farming systems even for many cash crops productions such as Cocoa or Coffee. Layered
agroforestry, shading effect of trees improve the microclimates and buffer many climate impacts such as



high evapotranspiration. Examples of such integrated systems are tested currently in Cote d’Ivoire and
Ghana?

Appropriate practices: In managing these complex outcomes, farming practices and land management
are key to sustainable agroforestry. Agroforestry options must be suited to local variations in ecological
and social context. For example, fodder trees require little land, labour or capital but are knowledge-
intensive. Similarly, Sahelian parklands, a risk prone environment, reflect the local ecological knowledge
of farmers; in such circumstances, participatory approaches are important, for example to enhance
adoption of tree domestication. Agroforestry is known in West Africa for:

- Increased soil fertility and low input fertilizer farming practices using nitrogen fixing trees
(Faidherbia, Cordyla Acacia sp); windbreaks and erosion control (Leucena, Gliricidia), long fallow
(rehabilitation of soil carbon);

- Increased availability of water: improvement of water holding capacity of soil and reduction of
evaporation (conservation agriculture with trees)

- Wood (fuel wood) production (thinning of branches providing a great deal of wood energy needs,
e.g. Kenya)

- Biodiversity and ecosystem health through farmers management of natural regeneration:
maintenance of biodiversity in farming lands (land sparing concept)

- Animal husbandry using fodder trees such as Faidherbia albida, Cordyla pinnata

Addressing future change: Agroforestry can help meet a variety of climate challenges, but will also be
affected by climate change. It can contribute in various ways to mitigation and adaptation to climate
change. For example in mitigation, agroforestry can contribute directly to effective, efficient and
equitable REDD+, though perhaps best as a part of complementary landscape-level actions. For example
the C stock (Mg C /ha) of Parklands can be up to 33.4 [5.7-70.8] while the soil in agroforestry system can
store around 90.7 [13-300].

In terms of adaptation, trees and agroforestry enhance the resilience of smallholder farmers to climate
impacts because of their ability to perform both biophysical and socio-economic roles. Indeed, the
environmental services provided by agroforestry mean that its adaptation potential extends well above
the farm level such as addressing some of the drivers of deforestation related to energy demand.

To conclude: Climate change is a non-exclusive dimension to food security in the Sahel. The agricultural
crisis can be explained by connecting multiple organizational, economic, ecological factors, political, etc.
Overall responses are however based on simplified rhetoric. One avenue to explore is the development
of agroecology using agroforestry techniques or similar land uses in combination with other policy
actions to support soil amendment through sustainable organic matter recycling within farming lands to
minimize the unsustainable provision of mineral fertilizers. It is important to mention that mineral
fertilizers in soil with low organic matter content is largely lost through leaching and other forms of
erosion. The main question is to have trees wherever it can make a change and use the right trees for
the right ecosystems and population needs. The principle is simple and the people of the Sahel have



since tested the effectiveness since centuries. Readopting agroforestry however requires a minimum
investment and a greater recognition of this practice in national policies as suggested by FAO.


