Product Platform for Agricultural Solutions (ProPAS)

Deep urea placement (nitrogen management)

Solution Holder is Ernest Asiedu and can be contacted through
e.asiedu@cgiar.org

Summary

Nitrogen (N) application rates to rice paddies by input of urea fertilizer in Sub-Saharan
Africa are generally low, and very often the uptake of nitrogen from this synthetic source
by rice crops is limited because of losses to air and groundwater. Better management of
N fertilization by farmers in rice production offers a lot of room for enhancing grain
productivity, agronomic efficiency and profits margins, as well as reducing the spill-over
of N to the environment. Deep placement of urea in paddies involves drilling large-sized
granules or briquettes of the fertilizer into soils that enable it to slowly release N into the
root zone of rice crops. This method of fertilizer application drastically improves the
delivery of N to rice crop, which boosts soil fertility and crop nutrient uptake, and
enables farmers to get higher yields and quality of rice grain with lower rates of input.
Scaling programs for deep urea placement by rice farmers have shown to be highly
effective for intensifying the crop’s production, and give rise to considerable savings in
production costs and additional incomes along the value chains, and ultimately reduced
food insecurity and importations of the staple food.

Technical Description

Rice farmers in Sub-Saharan Africa usually broadcast urea fertilizer and then plough it
into soil at shallow depth before seedlings are transplanted, followed by one or two
applications of urea by top dressings onto paddies when crops are tasseling and grain
filling. Under this traditional way of applying fertilizer the rice plants take up only 25% to
40% of the applied N while the remainder is lost through drainage of water from paddies
and leaching into groundwater that pollute rivers, lakes and oceans, alongside with
greenhouse gas emissions, i.e., ammonia and nitrogen-oxides, that disturb local and
global weather patterns. Deep placement of urea makes use of large granules and
briquettes that release N slowly into soils, and spot-applying these in pockets of soil
close to where rice seedling are planted, usually drilled down fertilizer to a depth of 7 -
14 centimeter. This technology can ensure a steady supply of nitrogen to rice crops with
just one application per growing season as opposed to the two or three fertilizer
applications that are required when placing fertilizer at shallow depth and on the
surface. Rice crops have been shown to take up 70 - 90% of N from urea fertilizers when
deep placement methods are used, and also strengthens the drought resilience of
farming systems because fertilizers are less affected in the subsoil.

Uses



Deep point placement of urea fertilizer is appropriate for subsistence and commercial
rice farmers in major production zones of Sub-Saharan Africa, and has been shown to
perform best in lowland rice paddies with high soil clay and silt content that are
particularly subject to surface water runoff. The improved method of fertilizer application
is benefiting rice production when rainfall conditions are normal, and when drier or
wetter than usual, which drastically alleviates climate-related risks of farmers in Sub-
Saharan Africa that have limited or no access to irrigation. Suitability mapping showed
that deep urea placement has a high potential to increase yields and nitrogen use
efficiency on more than 46,000 hectare of rice paddies in Ghana (39% of growing area),
and more than 21,000 hectare in Senegal (23% of growing area).

Composition

Large granules, prills and briquettes of urea, diammonium phosphate or other fertilizers
that weigh 1 to 3 gram each are used for deep placement methods that have been
designed to release N slowly through their size, hardness and/or use of binding and
coating agents. Many fertilizer manufacturers and agro-input dealers in Sub-Saharan
Africa already have urea products in their range that can be used for deep placement,
and specialty briquettes are increasingly being marketed across rice-producing
countries. A variety of mechanized tools for drilling fertilizers deep into soils has been
developed and sold internationally, which allow to significantly reduce labor time
associated with the spot application method.

Means of application

For deep placement methods, urea supergranules or briquettes are usually drilled into
soils between every four rice plants planted in line during or shortly after transplanting
to get the optimal benefit on N uptake and grain production. Urea fertilizer has to be
placed at the right position from the root zones of rice, which requires the crop to be
sown in carefully spaced lines. Farmers best use manually operated and tractor-driven
drillers that are purpose-built for this improved fertilizer application since it allows to get
consistent placement and speed up the work a lot on paddy fields. High performing
variety of rice and best agronomic practices should be followed along with the deep urea
placement method to ensure maximal benefits in the short and long term.

Agroecologies All Agroecologies.

Regions Africa.

Developed in Benin, Burkina Faso, Kenya, Mali, Niger, Nigeria,
Countries Senegal, Togo, Uganda.

Available in Benin, Burkina Faso, Kenya, Mali, Niger, Nigeria,

Senegal, Togo, Uganda.



Solution Forms Input Supply, Management.

Solution Applications Soil fertility management.

Agricultural Rice.
Commodities

Target Beneficiaries Small-scale farmers, Commercial farmers.

Commercialization

Commercialization Category

Commercially available

Startup Requirements

1) Manufacturers and dealers supply urea supergranules and briquettes, and
mechanized drillers for deep placement in local market, 2) Awareness-raising of rice
farmers about the benefits of the improved fertilizer application method on grain
production, agronomic efficiency, drought resilience and the environment, and 3)
Creation of equitable access and financial support for local suppliers and smallholder
farmers that catalyzes scaling of deep urea placement.

Production Costs

Urea supergranules are costing less than briquette with multiple nutrients, with
wholesale prices of major suppliers in Sub-Saharan Africa ranging between USD 0.40 to
0.80 per kilogram (TBC). At a minimal recommended rate of 0.25 ton fertilizer per
hectare this comes to an expense of USD 100 - 200 for farmers. The mechanized drillers
that are required for optimal fertilizer placement will have to be rented or purchased by
rice growers, for which upfront cash is needed to pay for this investment.

Customer Segmentation

Subsistence and commercial rice growers, Manufacturers and dealers in agricultural
inputs and equipment

Potential Profitability

A piloting program on deep urea placement in major rice production zones across seven
countries in West-Africa carried out by the International Fertilizer Development Center
found that the improved application method increased grain yields by 30%, on average,
as compared to traditional fertilizer broadcasting. The high degree of nutrient uptake
accomplished by deep placement of fertilizer is allowing farmers to use less fertilizer for
maintaining yield levels as compared to the traditional shallow and surface application
methods. Deep placement in rice paddies can economize the use of fertilizers which



enables subsistence farmers to increase rates of application up to recommended levels.
Use of deep fertilizer placement technology has to be aligned with other agronomic
practices like varietal and weed control for ensuring maximal financial returns.
Reductions in fertilizers spilling over into the environment achieved by the improved
application method lead to indirect paybacks.

Licensing Requirements

There are no licenses needed for the fertilizers and equipment that is needed by farmers
to carry out deep placement in their rice paddies.

Innovation as Public Good

Deep urea placement technology for rice growing areas in Sub-Saharan Africa is
developed and scaled by AfricaRice and the International Fertilizer Development Center.
The design and manufacturing of fertilizer briguettes and mechanized drillers is done
commercially by private sector.



Solution Images

Increased Production
Average yield increases
of 15-18 percent,
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The Briquettes
1.8-2.5 groms of urea or o
mix of N, P and K.
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Reduces drudgery. Saves time
and money on labor.

The Briquetter
Produces briquettes.
Increases decler incomes.

Reduced Pollution
Fertilizer use cut by one-thrd.
Less runoff, Fewer emissions,
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Institutions

Africg Rice

Accompanying Solutions

Improved rice varieties for Africa (NERICA and ARICA lines), Foliar micronutrient addition,

Engineered irrigation surfacing (and water lifting), Motorized weeders (cut and bury
paddy weeds), RiceAdvice digital support
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