
Abstract: The Sahel is facing severe soil degradation and chronic food insecurity. An overlooked solution are the shrubs, 
Guiera senegalensis or Piliostigma reticulatum. Although these are benignly found in farmers’ fields throughout the Sahel; 
shrub density is low and the current management of coppicing and residue burning prior to cropping, deprives soils of 
much needed organic matter. In contrast, our team over 20 years, has developed and investigated the Optimized Shrub-
intercropping System (OSS) where shrub density is increased and coppiced biomass is not burned, but rather incorporated 
into soils. The research has shown that non-thermal management is feasible, and ecologically and agronomically very 
beneficial, dramatically increasing crop yields. Overall, OSS is increasing soil quality and harbors a more diverse/beneficial 
microbiome for crop production. Significantly, both shrubs perform hydraulic lift (HL) (movement of water via deep roots 
from wet sub- to dry surface-soil at night) with the profound discovery that G. senegalensis transferred isotopically labeled 
HLed water to adjacent millet plants - indicating shrubs are “bioirrigating” crops- likely assisted by mycorrhizal fungal 
hyphae. OSS is advantageous for subsistence Sahelian farmers, because it is a local, familiar resource that does not require 
any new infrastructure nor even external inputs – thus overcoming drawbacks of Green Revolution technologies. Research 
has shown that OSS regenerates degraded soils, increases crop productivity, resists crop water stress, and sequesters C– 
thus providing a sound scientific basis for piloting, demonstrating and ultimately scaling OSS across the Sahel to increase 
food security, regenerate degraded landscapes, and buffer climate change.
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