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NEED 1: 4R Nutrient Stewardship must
become globally adopted as the scientific
basis for sustainability.
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IPNI Response:
• Develop a certified 4R-training program
and course material for national extension
systems.
• Develop a model for evaluation and
dissemination of 4R knowledge based on
4R learning sites for farmer groups, field
demonstrations and knowledge product
development.
• Work with stakeholders to implement
Nutrient Expert® for improved fertilizer
recommendations for maize.
• Develop training opportunities to allow
extension workers to use Nutrient Expert®
to make fertilizer recommendations.
• Develop a framework for monitoring
and evaluation of agronomic, economic,
environmental, and social benefits of 4R
adoption at 4R learning sites.

espite large areas with high potential for
intensification, fertilizer use is extremely
low in much of the Sub-Saharan Africa (SSA)
region at less than 13 kg/ha. Agriculture
accounts for 30 to 40% of total GDP, and
almost 60% of its total export earnings. The
majority of farms are subsistence-based,
ranging in size from 0.5 to 5 ha.
Despite the importance of agriculture in the
region, cereal crop yields have stagnated at
less than 1.5 t/ha over the past five decades,
despite an increase in food demand.
Agricultural productivity must grow by at
least 5% annually for SSA to be self-sufficient
in food production.
The main focus of IPNI SSA program is to
provide leadership and direction in plant
nutrition research to address the food
insecurity and land degradation challenges
in the region. The SSA program collaborates
with partners from national agricultural
research and extension systems, universities,
international agricultural research systems,
and other stakeholders, to implement
research and disseminate knowledge to
encourage fertilizer use in ways that are
technically efficient, economically rational,
and environmentally friendly, as guided by
4R Nutrient Stewardship.
Program activities are focusing on
sustainable crop production intensification
of maize-based cropping system in the East
and Southern Africa sub-humid zone, due to
its high potential for improvement. Projects
on oil palm yield intensification have been
initiated in West Africa.

NEED 2: Nutrient education is inadequate
for current and future agronomists.
IPNI Response:
• Develop a 4R handbook for SSA with
modular examples from cropping systems
common to the region.
• Develop 4R pocket guides for maize, millet,
rice, potatoes, beans, and soybeans for
extension systems adapted to SSA cropping
systems.
• Develop short ‘4R specifics’ videos for maize,
millet, rice, potatoes, beans, and soybeans.
• Develop regional training workshops (with
AGRA) on nutrient management data
collation, synthesis and analysis.
• Develop a structured approach to deliver
training (with AGRA) based on cropping
seasons and regions using training
workshops, publications and extension
material.
• Develop Best Management Practice (BMP)
knowledge products adapted to oil palm in

West Africa, including pocket guides and
extension material.
NEED 3: Better fertilizer recommendations
are needed to boost productivity, economic
returns, and environmental stewardship.
IPNI Response:
• Develop, validate and release Nutrient
Expert® for maize for conventional and
conservation agricultural systems.
• Large-scale dissemination of 4R
knowledge to support crop production
intensification in Kenya using models
based on demonstrations, extension
material development and lead farmer
training.
• Work (with AGRA) to revise fertilizer
recommendations in five countries in SSA.
• Adapt and disseminate oil palm BMPs
to estates and smallholder producers
in West Africa. Focus on oil palm yield
improvements through BMP program.
• Co-develop nutrient deficiency pocket
guides for use by field staff to diagnose
nutrient deficiencies in cereal and grain
legume crops.
• Develop guidelines for researchers and
extension systems to support farmers for
making informed decisions on nutrient
recommendations under variable soil and
climatic conditions.
NEED 4: Yield gaps must be identified and
closed to provide a sustainable food supply.
IPNI Response:
• Develop multi-location omission plot
trials, working with COMPRO grain
legume project, assessing soybean
response to multiple nutrients, lime and
manure.
• Develop multi-location nutrient response
trials in several countries in SSA to assess
nutrient-limited yield gaps for maize
production systems.
• Develop a database for cassava yield gap
analysis linked to an integrated decision
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support for developing site-specific best
agronomic practices.
Develop publications that support the
transfer of the 4R concept to researchers.
Nutrient Expert®-based decision support
system developed for supporting
large-scale dissemination of nutrient
management recommendations for maize
intensification.
Establish long-term experiments (Global
Maize Project) to assess the effects of
balanced nutrient management on maize
productivity and soil organic matter.
Working with CGIAR centers to support
recommendations for yield gap reduction
on several crops in SSA.

NEED 5: Agricultural sustainability
is only maintained by proper nutrient
management.
IPNI Response:
• Develop a data assessment process to
allow the calculation of IPNI’s Nutrient
use GIS (NuGIS) information for Kenya,
Tanzania and Malawi to help in estimation
of nutrient balances and use these to
develop awareness.
• Evaluate options for restoring the
productivity of degraded soils through
fertilizer and organic matter additions.
• Establish long-term on-station
experiments to assess the role of
conservation agriculture and 4R practices
on soil quality, crop productivity and water
and nutrient dynamics.
• Establish long-term on-farm nutrient
omission experiments to determine the
effects of NPK combinations on maize
productivity and fertilizer use efficiency.
• Develop nutrient use and cycling case
studies based on farm type, highlighting
the opportunities and challenges for crop
production intensification in SSA.

he SSA Program has established effective
partnerships with major government and
development initiatives to support scaling
4R practices adapted to smallholder farming
systems. A simple research-based model
is used to adapt 4R practices to local soil
and climate conditions. Through on-farm
demonstrations, knowledge development,
and dissemination using various media
channels, we are achieving large-scale
transfer of knowledge on effective nutrient
management practices.
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After many decades of low and stagnant
crop productivity in SSA, there are renewed
development efforts by governments, private
sector companies and non-governmental
organizations to help smallholder farmers
increase crop productivity by increasing
access to improved seeds and fertilizer. The
impact and sustainability of these efforts
will be limited unless effective nutrient
management practices adapted to highly
variable farms, soil fertility and climate
conditions are implemented.

The Nutrient Expert® for Hybrid Maize
decision support tool integrates complex
knowledge and provides a simple
process to develop site-specific fertilizer
recommendations.

IPNI is contributing to the development of
site-specific nutrient management practices
that will support efficient and profitable
intensification of smallholder farming
systems in SSA. These improvements create
a basis for transition of smallholder farms
from subsistence to semi-commercial
orientation. Such a transition is expected to
increase annual fertilizer use intensity from
the current 13 kg/ha to 50 kg/ha.

IPNI develops and promotes scientific
information for the responsible
management of plant nutrition for
the benefit of the human family.
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