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Simple, light, strong, paid for,
and it prepares seed bed just
the way farmers like it done.







Conservation Agriculture

* Minimum soil disturbance
— Minimum till
— No till
* Permanent soil cover
— Maintaining residue
— Cover crops
* Crop rotations

— Disease and weed control
— Incorporating legumes and green manures



Constraints on Adoption

* Limited access to and/or knowledge about tools
— Alternative crops
— Herbicides
— Tillage implements besides plows

e Jury is out on effectiveness in SSA

— Environmental drivers are vastly different than temperate climates
where CA works well

— R & D needed to support policy development

— Dependency on herbicides might be risky

— Residues are valuable

— Gender/labor issues: must try to anticipate effects of new practices
* Approach utilizes participatory research

— Co-design

— Co-innovation






Research Questions

* How do alternative tillage treatments that
eliminate plows impact soil quality?
— (No- and minimume-till in traditional cropping system)

 How do alternative cropping systems that include
cover crops impact soil quality?
— (alternative cropping systems with traditional tillage)

* How do combined alternative cropping and
tillage systems affect soil quality?

— (No- and minimume-till in alternative cropping systems)




Background & Methods

* One on-station and four on-farm study sites in each of four
locations in Mt. Elgon region:

— Two lowland sites with two cropping seasons;
— Two highland sites with one cropping season;
* Factorial design with three cropping systems:
— Current practice maize-bean intercrop;
— Maize-bean/cover crop relay intercrop;
— Strip-intercrop maize-bean-cover crop rotation;
* On three tillage systems:
— Current practice ox plow and deep hand weeding x 3;
— No-till with chemical weed control;
— Reduced tillage with shallow tillage + chemical weed control



Study Design: 4 locations

ON STATION

ON FARM
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High population density

Sandy, low-potential soils

Elevation = 1400 m

Bi-modal precipitation totaling >1200 mm:
long rains: March to August
short rains: October to December

Cropping systems:

Intercropped maize and beans twice a year

Groundnuts, casava, coffee, others

Moldboard plow prior to each planting

Deep hoeing for weed control

2612 Gooqle

Bungoma, Kenya
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Data collection

* Crop yields;
* Soil organic C and N by combustion;

* Compaction as penetration resistance:

e >5 points per plot with a FieldScout SC 900 digital soil
compaction meter (Spectrum Technologies, Inc.,
Plainfield IL, USA);

* 45 cm at 2.5-cm depth increments when soil moisture
was near field capacity.
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Soil Organic Carbon (Mg ha)
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Soil depth (cm)
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Strip intercropping
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Border effects increase yield.... Enough to offset space devoted to green manure??
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- New tools for reduced tillage: Multifun
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