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1. Context 

ǒCurrent situations of farming 

systems  

VDegradation? 

VResource limitation? 

VClimate change threat? 
 

ǒIn Ethiopia productivity of many 

main crops such as wheat could 

be improved, buté 

 

Abandoned farmland (under rehab.) 

Kasulu, Tanzania 

Farmlands in Jeldu, Ethiopia 

Typical semi-arid Rift Valley, Ethiopia 

1. Contexté 

ǒOver the coming decades: 

ǒMore variable & extreme Climatic 

conditions  

VArid, semi-arid and sub-humid Tropics 

ǒBy 2050, East Africa will experience:  

V Increased temperature 

V Increase in rainfall (December-February) 

VDecreased rainfall between (June-August) 

Frequent yield reductions 

Frequent crop failures 
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1. Context... 

ǒAdaptation and/or mitigation options 

¤Conventional methods (New varieties, 

irrigation etc.) 

VAvailability, accessibility & affordability 

(poor smallholders)? 

¤Building on locally existing 

strategies 

VScattered on-farm trees 

 

1.1. Scattered on-farm trees 

ǒWhy we do this now? 

¤Understanding the processes helps 

in improving the system 

¤Facilitation is an understudied issue 

¤Tree component: relatively more 

studied, crop component? 

¤Can crop management improve the 

system? 
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2. Climate vs microclimate 

ǒUltra-optimal Temperature 

¤Heat stress at critical stages 

¤Up to 5ÁC lower under shade 

¤Forced maturity outside 

ǒUltra-optimum Radiation 

¤Possibility of photo-inhibition in 

C3 plants 

¤Potential Negative impact? 
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2. Climate vs microclimateé 
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ǒResource: H2O 

¤Soil water > PWP in all 

¤Top soil: 

¤More soil H2O ñinsole treeò and 

least in ñtree + wheatò 

VCould imply competition 

¤Subsoil: 

¤Least soil water for ñtree + 

wheatò 

VCould imply partitioning 

3. Resource: Competition or Facilitation? 

3. Resource: Competition or Facilitationé? 

ǒResource: Available N 

¤More Available N close to trees 

VN fixation, higher mineralization 

VFertilizer targeting 
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4. Impact on productivity 

ǒGrain yield 

VConsistently higher close to Faidherbia albida 

¤Grain yield ¤Straw yield 
ǒCould be improved 

V Number of fertile tiller 

at harvesting 4.25 vs. 

4.78 at the end of 

vegetative growth in 

2014 

 

4. Impact on productivityé 

ǒWhich microclimate 

variable? 

VAt low N, impacts are 

negligible 

VReduced radiation affects 

yield negatively 

VTemperature (reduction):  

VPositive effect at high N rate 

VNegligible effect under 

limiting condition 
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5. Outlook 

ǒBuffering it against extreme 

temperatures 

ǒStarting point for sustainable 

intensification 

ǒLocally available, affordable and 

adoptable 

ǒOther myriads of benefits 

ǒMore is needed on: 

V Optimum density 

V Population/regeneration status 

V Crop management enhancing facilitation 

 

Mid-October 

Outside canopy Under canopy 

End 

Thank you for your attention! 


