
      Introduction 

 One of the most important global   

 concerns is the sustainability of rain-fed  

 farming systems in Sub-Saharan Africa  

 (SSA). The problem is currently exacerbated 

 by weather uncertainties of sporadic rainfall 

 and prolonged periods of excessively high 

 temperatures. 

Long-term history of deep inversion plowing and continuous maize-

bean cropping (often two times in a year) is the main cause of soil 

degradation and poor soil nutrient status.  

 

Consequences 

• Reduced agroecosystem ability to grow food under increasingly 

variable climatic conditions; 

• Environmental degradation (soil erosion, soil fertility deterioration, 

greenhouse gas (GHG) emissions); 

 

 

Goal 

Assess conservation agricultural production systems (CAPS) established 

in partnership between local farmers and SANREM CRSP-funded 

researchers in smallholder farms in Western Kenya and Eastern Uganda.  

 

Hypothesis 

Reducing tillage intensity and introducing a relay leguminous cover crop 

after the harvest of maize intercropped with beans, will improve soil 

fertility and enhance agroecosystem stability. This in turn, will provide 

more predictable yield returns and food security for small-holder 

farmers. 

 

Objectives 

Assess the effects of reduced and no tillage and velvet bean (Mucuna 

pruriens) cover crop on greenhouse gas (GHG) emissions and noxious 

weed population in alternative cropping practices to maize-bean 

production. 

 

Approach 

    

Research Design:  

Completely randomized block design with four replications of three 

tillage intensities and three cropping practices established on two 

climatically  different sites. 

Tillage Intensities: 

1. deep hoeing (0-20 cm) three to four times during the season 

2. shallow hoeing or “scratching” (0-5 cm) three times during the 

season 

3. no hoeing (chemical weed control only    

Cropping Systems: 

1. Farmers practice: maize/ bean intercrop  

2. Farmers  practice with relay cover crop: maize/ bean intercrop 

relayed with mucuna 

3. Strip intercropping: Strip monocroping of maize, bean and  mucuna. 

Trans-Nzoia (one long growing season) 

 Preliminary data suggest large differences in N2O emissions 

between high and low elevations sites regardless of the tillage. 

The low sites emitted 10 times as high amounts. 

 

 The effects of tillage and cropping systems on GHG  emissions 

are starting to build up.  

 

 Reducing tillage in conjunction with herbicides are more 

efficient in the management of narrow leaf species compared to 

deep hoeing. 

 

Mucuna in relay after maize-bean intercropping may be an 

important tool for suppressing overall weed population. 
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Location: Western Kenya 

Elevation: 2,100 meters asl; MAT:250C & MAP:1500mm 

(Unimodal). 

Tororo (two growing seasons: long and short) 

Location: Eastern Uganda and Western Kenya respectively 

Elevation: 1,200 meters asl; MAT: 310C and MAP: 1200mm 

(Bimodal). 

GHG emissions and tillage 
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Weed population and tillage  

Weed population and cropping 

Figure 1: Tillage effects on CO2 (a),CH4  (b)and N2O (c) fluxes respectively at low and high elevation 

sites. 

Figure 2: Cropping  effects on CO2 (a),CH4  (b)and N2O (c)fluxes respectively at low and high elevation sites. 

 Low elevation sites (two growing seasons) had 

significantly greater N2O emissions (10 times as 

high) compared to high elevation sites (one growing 

season). 

 The magnitude of CH4 assimilation was comparable 

amongst tillage treatments in low elevation sites 

while the CH4 assimilation was reduced under 

reduced and no-tillage at high elevation sites.  

 CO2 emissions were comparable amongst the sites 

and tillage treatments. 

Table 1: % MC, Air and soil Temperatures under different tillage 

intensities 

GHG emissions and cropping systems 

Methods 

GHG sampling was done using  closed 

chamber technique three times per year (peak 

growth, maize harvest and dry season); soil 

and air  temperatures and gravimetric soil 

moisture content(MC). 

 

Weed population and density was  done two 

times in each growing season (peak growth 

and maize harvest).  

Figure 3: Effects of tillage and cropping systems on weed density (no/m2) and relative contributions 

of broadleaf and narrow leaf species at high elevation (Trans-Nzoia) and low elevation (Tororo) sites.  

 Large inter-annual differences between weed populations with a 

decline in year 2.  

 Low elevation sites had higher weed population than high 

elevation in both years. 

 Overall decline (from 40% to 10%) in narrow leaf species under 

reduced and no-till compared to deep tillage (hoeing) at both 

locations.  

 Shallow hoeing had lower weed density compared to no-till.  

 

 No differences in weed density and population between 

cropping systems in year 1 regardless of the location. 

 

 A slight decline in overall weed density in maize under relay 

system following mucuna. 

 No significant differences were observed in GHG 

emissions between the cropping systems except for 

high CH4 assimilation in strip intercropping. 

Conclusions 

  %MC Air Temp. (0C) Soil Temp. (0C) 

Low elevation (Bungoma)       

Deep hoeing 23.3 26.8 27.0 

Shallow hoeing 22.9 27.4 27.2 

No hoeing 24.1 27.5 28.0 

High elevation (Trans-

Nzoia)       

Deep hoeing 13.9 26.3 26.5 

Shallow hoeing 14.0 25.7 26.6 

No hoeing 13.5 27.0 28.0 


