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Summary

Declining soil fertility and increasing water stress are two of the most pertinent

challenges for wheat production in dry tropical and subtropical regions from Sub-Saharan

Africa. Farmers traditionally make excessive use of tillage for managing weeds and

return very limited amounts of organic matter to soils which causes a gradual

degradation of key processes such as nutrient exchange and water retention. Available

water resources are becoming limited due to increased frequency of drought spells, high

intensity rains and overexploitation for agriculture. Besides the use of improved varieties

and efficient irrigation there is need for maintaining and restoring soil fertility levels to

successfully enhance wheat grain yield levels and strengthen its resilience to water

shortages. Conservation agriculture (CA) involves a set of soil and crop management

practices that have been widely demonstrated to offer major advantages for wheat

production in dryland farming systems. The strategy has a low implementation cost,

saves on fertilizer, labour and irrigation spends, and gives stable high grain yields and

under good and bad rainfall conditions, thereby improving the net income of farmers.

Adopting CA also enriches soil biodiversity, mitigates emissions and sequesters carbon

which benefits the environment and climate.

Technical Description

Conservation agriculture exists of three adjoined principles: 1) minimal soil disturbance

by no or reduced tillage, 2) retention of biomass residues on top of the soil surface, and

3) rotation with N-fixing legumes or cover crops. The strategy has proven to enhance soil

quality, water use efficiency and yield stability, and diminish expenditures on inputs,

energy and time in dryland wheat farming across the world. Practicing CA benefits a

number of key processes that influence soil aggregate formation, water infiltration,

nutrient availability, acidification, salinization and canopy temperature regulation.

Farmlands that are minimally disturbed, covered by a mulch layer and seasonally rotated

show less drought and heat stress on crops then those with intensely tilled bare soils,

which provides in effective climate change adaptation of the food system. Soil drying

and weed growth are slowed down under CA practices making that farmers can save on

irrigation water and herbicide application. Rotating between wheat and soybean, rice,

cotton or other types of crops has advantages for managing soil nutrient supply, and

pest and disease build-up.

Uses



The principles of conservation agriculture can be applied for wheat farming systems with

a range of soil types and water regimes in Sub-Saharan Africa. Improvements of water

use efficiency realized by minimal tillage and surface mulching are advantageous for

both rainfed and irrigated production, and dry sub-humid and semi-arid regions. The soil

and crop management practices are fully compatible with raised bed planting and furrow

irrigation, but not with flatbed irrigation since the residue cover will block water flows

and get washed away. Conservation agriculture systems allow wheat farming to be

expanded into non-traditional growing areas where the availability of water resources

and native properties of soils are inadequate for raising the crop under conventional

practices, which is the case for large areas in the dryland belts of western, eastern and

southern Africa.

Composition

The exact setup and procedures of conservation agriculture systems greatly vary

depending on local management recommendations, agroecological characteristics and

farmer objectives. Zero tillage means that soils are never ploughed but this is only

possible on farmlands that do not suffer from acute compaction, crusting and erosion.

Reduced tillage may involve that ploughing is less frequent at intervals of 2-5 years,

and/or is restricted to lines or strips instead of the whole field. Permanent covers for soil

surfaces are typically provided by leftover crop residues but some cover crops can also

be used. There is need to cover at least 30% of soil surfaces before crop yields are

effectively increased under CA, and this requires about 3 ton of material per hectare. A

range of rotational crops may be used like rice, cotton, soybean, common bean or

cowpea depending on farmer practices, production objectives and most importantly soil

and plant health expertise for management of pests and diseases, and nutrient stocks.

Means of application

Practicing CA requires the use of quality seed from improved varieties of bread and

durum wheat that possess high yield potential, heat tolerance and pest resistance for

achieving satisfactory production levels. A range of tools for direct seeding with minimal

soil disturbance can be used like disc seeders that are drawn by a tractors or animal,

and dibble sticks or jab planters that are operated by hand. The spacing between rows

and plants, and the seed rate can be the same as the density employed for conventional

system. Recommended rates of inorganic fertilizer and animal manure have to be

applied in planting holes or via topdressing so high grain yields and water use efficiency

are realized. Materials for covering soil surface can be obtained from stover residues of

the previous cropping phase on a field or may need to be carried from elsewhere. Soils

under CA management have to be treated with herbicide for controlling weed

encroachment, and spraying of insect repelling agents on the mulch layer may be

required to keep it in place for longer.

Agroecologies Dryland area,  Highlands,  Moist savanna.  

Regions Africa South of Sahara.  



Developed in

Countries

Burkina Faso,  Ethiopia,  Kenya,  Niger,  Nigeria,  South

Sudan,  Sudan,  Zambia,  Zimbabwe.  

Available in Burkina Faso,  Ethiopia,  Kenya,  Niger,  Nigeria,  South

Sudan,  Sudan,  Zambia,  Zimbabwe.  

Solution Forms Management.  

Solution

Applications

Soil/land conservation.  

Agricultural

Commodities

Wheat.  

Target Beneficiaries Small-scale farmers,  Commercial farmers.  

Commercialization

Commercialization Category

Commercially available

Startup Requirements

Wheat farmers in major production zones of Sub-Saharan Africa may readily implement

CA principles if: 1) Awareness is created about how the management strategy benefits

grain yield, water use and soil quality in the short and long term, 2) Equipment for direct

seeding and fertilizer inputs are accessible to farmers at affordable prices from local

dealers, 3) Agroecosystem services like reduced erosion, water conservation and soil

carbon storage are rewarded in form of discounts or credits, and 4) Strong linkages with

food manufacturing industries have been established that guarantee stable and

profitable offtake.

Production Costs

No-tillage or minimum tillage saves land preparation cost for farmers as compared to

intensive plowing, whereas use of herbicide to kill weeds before seeding incur additional

expenses, and to a large extent these are offsetting in the short-term but result in

savings over time. Retaining some crop residue as surface mulch reduces the availability

of hay for animal feed, but this can be compensated by higher yield and biomass

production under improved management. The three-year average total production cost

for wheat-chickpea rotation under CA in Morocco is US $740 ha-1 compared to US $838

ha-1 for a conventional tillage system. In the first two or three years of CA there may be

small or slightly negative impacts on yield for degraded soils.



Customer Segmentation

The techniques of conservation agriculture are appealing to small-scale and commercial

wheat farmers in Sub-Saharan Africa.

Potential Profitability

In Tunisia, CA practices with zero tillage and soil residue retention have shown to

increase yields wheat crops by 15% and water use efficiency by 18% while steadily

accumulating soil organic carbon. The adoption of CA in wheat-chickpea rotations in the

Moroccan drylands increases yields by 22%, rainfall water use efficiency by 21% and

incomes by 20%, as compared to the conventional tillage system. In Mexico, profits from

wheat production are demonstrated to increase by US $923 ha-1 under CA management

instead of intensive tillage. At the same time, minimal tillage and mulch application were

found to increase soil organic carbon levels by 63% at 0 to 5 cm depth and 32% at 5 to

30 cm depth. The time saved to prepare lands under CA allows for flexibility in planting

date.

Licensing Requirements

Implementation of minimal tillage, surface mulching and rotational cropping in wheat-

based agroecosystems does not need approval in African countries. Use of irrigation

under CA management requires licences from national and local regulatory agencies for

installing equipment and extracting water from rivers or groundwater.

Innovation as Public Good

The techniques for CA in wheat farming are a Regional Public Good, and ICARDA leads

development and dissemination in Sub-Saharan Africa.
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Accompanying Solutions

Heat and Drought Tolerant Wheat Varieties

Yellow Rust and Stem Rust Resistant wheat

Hessian Fly Resistant Wheat Varieties

https://propas.iita.org/en/solutions/heat-and-drought-tolerant-wheat-varieties/79/details/
https://propas.iita.org/en/solutions/yellow-rust-and-stem-rust-resistant-wheat/83/details/
https://propas.iita.org/en/solutions/hessian-fly-resistant-wheat-varieties/84/details/
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