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Summary

A new generation of high-performing and locally adapted hybrid rice cultivars has been
launched since 2013 through breeding programs in Sub-Saharan Africa, which are known
as ARICA varieties. This brand of improved germplasm is the successor to NERICA
varieties and provides opportunities to rice farmers and traders on the continent
because these new varieties are well adapted to the growing environments and have
better grain quality preferred by the local market. ARICA varieties are developed and
certified through processes establish by a joint breeding task force which ensures strict
quality assurance. Genetically, ARICA varieties are not restricted to interspecific crosses,
so any line that shows promise regardless of its origin can be picked up line as long as
its performance is convincing. Breeders’ assessments of new lines are backed by field
data collected over a number of years. The hybrid rice varieties that were released
across Sub-Saharan Africa have proven to be an avenue for boosting the levels of rice
productivity and profitability at the base of this major food staple value chain.

Technical Description

Hybrid ARICA lines are distinguished by their high yield potential, and tolerance/
resistance to diseases and pests, such as blast, bacterial leaf blight, rice yellow mottle
virus, as well as abiotic stresses like drought, flooding, iron toxicity, cold and salinity.
Breeders employ a three-line system to develop ARICA hybrid lines, involving
backcrossing which gives new cytoplasmic male sterile germplasm with good agronomic,
next to outcrossing characteristics to obtain high seed yield, as well as test-crossing and
microsatellite screening for identifying suitable restorer lines. A two-line breeding system
for ARICA varieties is in place that relies on environmental genetic male sterility and has
shown to achieve similar performance like the three-line system while being more
economical. For breeding lines to be nominated as ARICA it must consistently and
significantly out-yield the best checks in at least one site over at least three seasons and
possess acceptable grain quality. In other words, it must represent significant
improvement on the current best variety. Extensive field validation has shown that the
productivity of ARICA 1, ARICA 2 and ARICA 3 is respectively 20 - 44%, 50 - 111%, and 2
- 69% greater than for NERICA-L 19 which is in wide use by African farmers.

Uses



The multiple improved traits of ARICA varieties make them ideal for responding to
challenges that are faced by farmers in different types of agroecosystems in Sub-
Saharan Africa, going from lowland to highland areas, and dry to wet climates. Tolerance
of water and nutrient limitation, and resistance to pests and diseases, bred into these
hybrid lines offer advantages for rainfed and irrigated rice cropping systems with a
broad range of co-applied management practices, i.e., extensive or intensive fertilizer
use, weed control measures, amongst others. The collection of ARICA lines available
from seed suppliers in Sub-Saharan Africa give farmers the ability to find a suitable
variety for their purpose.

Composition

A total of 18 ARICA varieties have been developed and tested in 30 African countries by
the joint breeding task force through a participatory varietal selection method with
thousands of farmers. Line The varieties in the collection are designated for particular
countries, and types of rice cropping systems, i.e., rainfed or irrigate lowland and upland
production, and even saltwater mangroves. Specialty traits like drought resistance,
tolerance to iron toxicity and cold, pest/disease immunity or high protein content that
are built into certain lines enable rice growers to address unfavorable conditions at local
and regional scale.

Means of application

A standardized methodology put together by the breeding task force is being used by
breeders to develop and certify ARICA varieties. This protocol enables scientists to
analyze the data across sites and countries with confidence, knowing that the plant
traits have been screened and same practices have been followed at all sites. ARICA
varieties are cultivated as any normal rice crop following best soil and fertilizer
management prescribed for particular growing areas and conditions. Rice can be planted
manually or mechanically by sowing seed directly in the fields (drill/dibble/broadcast), or
through transplantation of seedlings from seedbeds into fields which requires additional
labour but is very effective in controlling weeds. Fields in both lowland and uplands areas
are usually divided into lines or rectangles by constructing bunds, i.e., low embankments
made of soil or stones, which enable to rain water accumulation and good drainage.

Agroecologies All Agroecologies.

Regions Africa.

Developed in Uganda, Senegal, Nigeria, Mauritania, Mali, Kenya, Ivory
Countries Coast, Guinea-Bissau, Ghana, Gambia, Ethiopia, Burkina

Faso, Benin.



Available in Uganda, Senegal, Nigeria, Mauritania, Mali, Kenya, Ivory
Coast, Guinea-Bissau, Ghana, Gambia, Ethiopia, Burkina

Faso, Benin.
Solution Forms Genetics.
Solution Improved variety.
Applications
Agricultural Rice.
Commodities
Target Small-scale farmers, Commercial farmers.
Beneficiaries
Commercialization

Commercialization Category

Commercially available

Startup Requirements

1) Breeders and seed suppliers need to develop ARICA varieties that are adapted to
conditions in growing areas, 2) Awareness-raising with farmers about benefits of planting
the improved type of rice on food production and risk mitigation, and 3) Creating
equitable access and financial support for local suppliers and smallholder farmers that
catalyzes investments and purchases of ARICA rice.

Production Costs

Development of ARICA varieties involves advanced breeding techniques in the lab and
screen house, and extensive testing in the field that require significant investment from
commercial and non-commercial breeders. The costs associated with producing these
new hybrid lines are not substantially different from common improved rice varieties,
and large agro-input suppliers are currently selling these resilient seed technologies at
USD 0.8 to 1.2 per kilogram (TBC).

Customer Segmentation

Seed manufacturers and multipliers, Commercial and subsistence rice growers

Potential Profitability

Economic analyses in different rice growing zones of Sub-Saharan Africa has estimated
that the yield gains by switching to ARICA cultivars can translate into increased income
of up to 40%. Multiplication and sales of hybrid rice varieties offers lucrative business



opportunities for community-based and commercial enterprises that can create formal
jobs for women and youth. The increases of domestic rice production, and positive
impacts on rural economy and employment, rendered by scaling of ARICA varieties
benefit trade balances and revenue collections that will strengthen the position of
governments across the continent.

Licensing Requirements

A certificate for the multiplication of ARICA varieties has to be obtained by multipliers.
Each country in Sub-Saharan Africa has licensing requirements for seed multipliers to
produce and sell certified seeds on local markets.

Innovation as Public Good

ARICA varieties are free of royalty, and AfricaRice is the custodian of public investments
for developing and scaling of new rice varieties across Sub-Saharan Africa.
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Institutions

AfricaRice



Accompanying Solutions

Deep urea placement (nitrogen management), Foliar micronutrient addition, Engineered

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