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CGIAR MODEL  MEGA PROGRAM ON ROOT AND TUBER CROPS  
 

From Famine Foods to Drivers of Agro economic Development  
  

 
Introduction 
 
What is new in this Program?  This Program aims to transform root and tuber crops from 
being “orphan crops”, best known as famine foods and classic food security crops, to become 
important sources of nutritious foods, livestock feeds and income for poor people. Income 
generation will come through processing for added value foods, better feeds for sustainable 
intensification of livestock systems and industrial products. These opportunities will need to 
be realized through better market access for smallholders. Root and tuber crops can also 
become more important as the basis of small and medium enterprises in Africa, as they 
already are in Asia and Latin America, with new opportunities for South-South collaboration 
and investment.    
 
This Program also aims to position root and tuber crops as recognized options for 
diversifying the global food system. Through concerted policy research and advocacy, this 
program will demonstrate to decision makers the current role and future potential of root and 
tuber crops in mitigating risks to global food production. The recent food grain price crisis 
has highlighted the pressing need for governments to update their policies on national food 
security and diversify food sources to create a more resilient food system, including 
recognizing the important role of root and tuber crops in diversifying the food system and 
reducing dependence on a few cereals.   
 
Cassava, potato, sweet potato and yam are the priority commodities for the Program. There 
are many similarities (and a few key differences) across these crops in the constraints, the 
scientific opportunities, the seed systems for delivery and the value addition options, which 
the new Program seeks to capture. The research for development agenda stresses advanced 
and applied science and delivery of new products and technologies. The science outputs will 
be converted to outcomes via integrated root and tuber sector development through capacity 
building, targeted technical assistance, partnerships and policy advocacy.    
 
Common characteristics in the genetic structure, breeding, seed systems and post harvest 
handling of root and tuber crops offer an opportunity for increased efficiencies and a critical 
mass of scientific expertise in the organization of research for development through this new 
program. Because of the limited public and private investments in the sector, this Program 
will also dedicate efforts and resources into assuring outcomes. In particular these will focus 
on capacity development in NARS, universities and NGOs, advocacy for policies to support 
root and tuber sector development, investments in new seed systems to relieve the constraint 
on the distribution of improved varieties and high quality planting material, and value chains 
to better connect farmers to markets, including through opportunities for agro-processing and 
small and medium enterprises (SMEs). 
 
In implementation, the Program integrates for the first time in 30 years the root and tuber 
research agenda of the three CGIAR centres most engaged in these crops (CIAT, CIP and 
IITA). It opens up new opportunities for collaboration between large producing countries 
(Brazil, China and India) and many smaller African countries to participate in an integrated 
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program of research leading to the delivery of development outcomes, for the benefit of 
millions of people in Asia, Africa and Latin America.     
 
 
Context and Development Challenges  
 
Roots and tubers are “famine foods”, the classic food security crops. They are especially 
important when and where hunger comes as a result of drought, floods and other climatic 
disasters; pests and diseases; social unrest and/or civil strife. They are also the primary source 
of food for millions of poor people, especially in sub Saharan Africa the continent most 
dependent on roots and tubers. The various root and tuber crops are adapted to different and 
often difficult environments. For example, crops like cassava can store food in the ground for 
ready harvest, even during extremely dry periods. Others, like sweet potato, are fast growing 
and will give a harvest within 2 months of re-planting in wet, tropical regions, after floods, 
cyclones or tsunamis. Others, like potato, prefer cooler and wetter conditions and are a 
nutritious food when the variety of foods is limited, (e.g. in mountainous areas). Potato is also 
becoming increasingly important as a cash crop for smallholders, especially for those with 
access to urban areas where there are growing markets for potatoes in local and international 
fast food outlets. Cassava and /or sweet potato are important as livestock feeds and as starch 
sources in agro industrial enterprises, especially in Asia and Latin America, less so in Africa.  
 
Roots and tubers are particularly increasing in importance as major sources of energy in 
countries with fast rates of population growth and declining landholding size and with high 
rates of urbanization.  The four most important roots and tubers in developing countries, 
cassava, potato, sweet potato and yam, are expected to make even more substantial 
contributions to food security in the poorest countries during the next decade and have the 
potential to contribute significantly to increased income generation and nutritional well-being 
across the developing world.  
 
Root and tuber crops are an important source of food security and nutrition for millions of 
poor families and consumers across a wide range of agro ecosystems. Through increased 
market orientation and post harvest value addition as processed foods, feeds and industrial 
products, they are also important pathways out of poverty. However, realizing the potential of 
root and tuber crops in food security and as drivers of agro-economic development is 
currently limited by a generally poor policy environment, insufficient agro-industrial and 
research investments, low productivity, little  value addition and limited access to markets.  
This CGIAR model mega program seeks to realize this potential, especially in regions and 
agro ecosystems where roots and tubers are important crops for poor people, as nutritious 
food and increasingly as a source of income, as these flexible crops can be transformed into 
diverse foods, feeds, starch and other industrial products.  
.   
The root and tuber sectors are characterized by high levels of disorganization in most 
countries. Without sufficient sector infrastructure, inputs or extension, production of root and 
tuber crops in the target countries shows a large yield gap and significant post harvest losses. 
This yield gap persists due to limited genetic potential of land races, biotic constraints and 
limited use of production inputs and improved management practices. Lack of adequate 
storage and modern marketing are causes of substantial post harvest losses. In many places 
root and tuber crop production, utilization and marketing are women’s tasks and where sector 
development may substantially change the gender relationships of key tasks if not carefully 
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designed. Climate change poses new challenges on root and tuber systems sustainability and 
abiotic and biotic constraints.   
 
Increasing the productivity of roots and tuber crops, enhancing their tolerance to pests and 
diseases, improving their nutritional content, adding value through processing, decreasing 
post harvest losses and enabling small scale producers of root and tuber crops better access to 
domestic, urban, regional and global markets are the intended accomplishments of this 
Program. The target root and tuber crops are: cassava, potato, sweet potato and yam.  
 
 
Rationale for a mega program in roots and tubers 
 
In response to these opportunities, the CGIAR is developing an integrated program of root 
and tuber crops research for development. The emphasis in the Program is in areas where 
there are potential synergies in the science of roots and tubers and in resolving the 
development constraints where roots and tubers are grown. At the same time the program 
recognizes that selected areas of science and development do not logically integrate across 
commodities and supports work there directly on single commodities there as well. There are 
however, large areas where work can be integrated offering sizable efficiency gains in the 
utilization of shared research infrastructure, establishment of a critical mass of researchers, 
contacts with partners, and focus of capacity building and technical assistance. For example 
in Sub Saharan Africa NARES sweetpotato, yam and cassava programs are often housed 
together in the same research stations and worked on by the same researchers.   
 
Common characteristics of roots and tubers crops: These clonally reproduced crops share 
several characteristics. At the genetic level, researchers now believe that the crops share 
several characteristics such as mechanisms for drought tolerance. The logistics of breeding 
programs are similar: producing and moving about enough clean planting material for multi-
location trials is a challenge for all programs. Once established in a region, varieties are very 
stable, leading to low varietal turnover and thus lower numbers of new varieties being 
produced. Compared to grains, each has low multiplication rates leading to complex, 
expensive seed systems. This complexity has limited public and private investment leading to 
systems of farmer self-supply of seed. Because these crops are vegetatively-reproduced, self-
supply creates a bridge between cropping systems for pests and diseases. The lack of 
organized seed systems is also a major constraint to the introduction of new varieties. Since 
the clonal planting material can carry many pests and diseases, there are phytosanitary 
constraints on their international movement that slows varietal development and 
dissemination. This calls for new solutions via modern diagnostic platforms to lower the cost 
and speed the turnaround time for results.  
 
The bulky, perishable crops are more difficult to store and market than grains, especially if 
improperly harvested. This leads to complex systems for local utilization and has limited their 
potential for reaching more distant markets. Connecting farmers to markets is a challenge 
accepted by this Program. Reaching the growing urban markets in all regions adds huge new 
demand sources for the crops. The crops are flexible and have great potential for 
transformation to food and industrial uses as the genetic variability on key traits is broad and 
easy to exploit.  The crops are also carry significant stores of energy and nutrition and each 
has sufficient diversity in their genetic resources potentially to add considerable nutritive 
content to popular varieties around the world. For example, sweet potato varieties that are 
rich in pro Vitamin A exist and are available for wider distribution.  
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Potato, cassava, sweet potato and yams are capable of producing high yields per unit area but 
in developing countries farmer yields are often only 25-50% of potential yields. Improving 
productivity through shrinking the yield gap and improving the seed systems remains an 
important challenge.   This proposal builds on these common characteristics of root and tuber 
crops to add value and expand on the existing CGIAR research investments to deliver 
development outcomes.  
 
 
Program Goal, Objectives and Impact  
 
Goal: To improve the health, food security and income of xx millions of root and tuber crop 
producing families through research for development, aimed at improved productivity with 
ecosystems sustainability, added value through processed food, feed and industrial products 
and with enhanced market access and improved nutrition.  
 
The program goal will be achieved through a program of research for development, taking 
account of gender dimensions in root and tuber crop production, marketing and consumption. 
The research program will be implemented through strategic partnerships amongst 
international, national and advanced research institutes. The program will invest in achieving 
outcomes to assure the sustained uptake of the research products through effective research 
and development partnerships with both public and private sectors.  
 
Impact: The outcomes will lead to impacts through sustainably relieving productivity 
constraints on the farm and in post harvest management; through improved market access for 
traditional and new value added products; and through improved health by biofortified and 
diversified diets and food availability. The combined effect of productivity improvements and 
improved market access will lead to income gains for poor producing families. Gender 
sensitive policies will assure that women will not be excluded from these income gains.  
 
By 2015 this Program will increase income of xx million farmers by x% and improve food 
security and the quality of the diet of yy million producers and consumers, among whom zz 
zillion will be women and children who are expected to at least double their intake of at least 
2 critical micro nutrients, by eating more nutritious root and tuber crops.  
 
Program Objectives 
The specific Objectives are to:  
1. Establish root and tuber crops as a widely recognized option for diversifying the global 

food system through policy relevant research and advocacy.  
2. Enhance the productivity, pest and disease tolerance and nutritional content of target roots 

and tuber crops (cassava, potato, sweet potato and yam) by at least 30% in targeted 
countries.  

3. Increase the sustainability of root and tuber crops production and use in the target agro 
ecologies.   

4. Increase value addition  for target root and tuber crops in the focus countries and regions 
through improved post harvest processing and access to national, regional and global 
markets  

5. Facilitate gender equitable root and tuber sector development through policy advocacy 
and capacity development of individuals and institutions. 
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Targeting and Priority Setting within the Program  
 
A comprehensive targeting review will be undertaken during the Program design phase to 
accomplish three tasks:  
1) Identify where the root and tuber crops are grown (total area) and where they are 

important (production per capita) and where future growth in importance is likely to be 
concentrated (tend data and stakeholder consultations);  

2) Establish where poor people live (a suitable measure of livelihoods);  
3) Establishing where the most serious zones of vitamin A, iron, and zinc micronutrient 

deficiencies are; and  
4) Identify the geographic areas where poor producers and/or nutrient deficient communities 

and consumers depend on root and tuber crops (by overlaying production per capita with 
livelihoods).  

 
The result of the targeting review will be to identify a set of agro-ecosystem where potato, 
cassava, sweetpotato and/or yam are important to poor people and where improvements in 
production, past harvest value adding and market access would have most impact. Such 
targeting has been done extensively for potato and the mapping approach could be adapted to 
identify the priority agro-ecosystems for the root and tuber crops together, where they share 
the same agro-ecosystem and singly. Such targeting and priority setting exercises will 
establish the joint research for development priorities for the Program. An illustrative 
example of targeting approaches for potato is shown at http://www.cipotato.org/publications/  
 
Consistent with the hypotheses advanced in the 2008 World Development Report, each of 
these agro-ecosystems has distinct policy, development and science challenges. For example, 
the potato mapping shows the importance of potato in a low-land wheat and rice-based agro-
ecosystem stretching from Pakistan across India, Bangladesh, Myanmar, Vietnam and 
southern China. Home to millions of poor small holder farmers, during the last decade this 
region is the main source of growth of potato area in Asia and the source of the greatest 
potential growth during the next decade. Both India and China have planned for near 
doubling of potato production during their current economic planning periods. Potato is a 
winter crop and the priority is to develop a short-day, 70-day varieties within 5 years, with 
the desirable pest and disease resistances and consumer acceptance that can fit into the 
intensive cropping systems. Potato is a cash crop in these systems, grown and sold to urban 
centers. Strategically working with the strong NARS in the South Asia region, this is an 
ambitious but achievable objective. In West Africa, cassava, sweet potato and yam are 
important crops and share space in several agro-ecosystems.  In Eastern and Southern Africa, 
potato and sweet potato share space in the highlands, and cassava and sweet potato in low to 
mid-altitude zones.  This Root and Tuber Crops Program will also coordinate efforts with 
other programs operating in the different regions on common themes such as food-based 
nutrition strategies, sustainable intensification and value chain development.  
 
 
Program Overview  
 
The Program will be implemented through a common Medium Term Plan (MTP) developed 
by the implementing partners on Root and Tuber Crops that sets the strategy and intended 
outcomes and impact and its associated MTP Projects, for an initial 5 year period. Consistent 
with the targeting and priority setting described above, we will propose in the MTP a 
combination of more upstream, globally relevant research and targeted research for 
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development designed to address the particular development challenges of a set of priority 
agro-ecological systems with tailored science-based solutions. The Program would include 
shared elements where common constraints and/or common technology approaches are 
applicable. This is especially true in Sub Saharan Africa where seed systems are required to 
serve all four crops and where a shared technology platform approach is needed to develop 
specific disease diagnostics to enable the safe introduction and distribution of new varieties in 
target countries.  
 
The MTP projects will consist of a mix of output- and outcome-oriented investments. In 
some of the MTP projects outcome investments will figure more prominently as the Program 
must confront segments of the root and tuber sectors without research or development 
investments. Seed program support, value chain development and innovation systems 
analysis will figure prominently among outcome investments. Capacity building of 
institutions and individuals will be is integrated into each of the MTP projects.  
 
The portfolio of MTP projects will cover global and focused agro- ecoregional relevant 
research for development. Most of these MTP projects will be jointly planned and 
implemented by two or more of the CG centers and their partners. Where it makes sense, for 
example in an ecoregion where only a single root crop is important, an MTP project may 
involve only one CG center and their partners in that particular region (e.g high Andes).  
 
Below is a list of potential MTP projects, each of which would be jointly planned and 
implemented by CGIAR centres and their partners in NARES, ARIs and NGOs. The list is 
accompanied by a brief description of a selection of activities that would be jointly 
implemented, as illustrations for the purposes of this exercise. The first MTP project below 
also includes a project goal and outputs given as a sample of the type of work to be done. The 
Root and Tuber Crops MTP would be elaborated in the next phase of Mega Program design.  
 
MTP Project 1. Genetic Resources Project:  
The three participating CG centers (CIAT, CIP and IITA) each are committed to long term 
maintenance of the genetic resources of their mandate crops. Each has significant holdings in 
vitro that will benefit from joint research on cryopreservation. Moving in vitro planting 
material internationally must comply with strict phytosanitary regulations and the articles of 
the International Treaty on Plant Genetic Resources for Food and Agriculture. Shared 
research on low cost disease detection methods is a priority. Similarly, the participating 
centers can defray risks by establishing black box collections with each other.  An important 
stakeholder in this Project will be the Global Crop Diversity Trust (GCDT). This project 
operates in a highly regulated environment and will adhere to proper implementation of all 
relevant Treaties and Agreements in relation to genetic resources.  
 
MTP Project 1 Goal: CIP, CIAT, IITA, community conservationists and other stakeholders 
will collaborate on in situ and ex situ conservation of potato, cassava, sweetpotato, yam and 
other root and tuber genetic resources, to enhance their use by present and future generations 
including in response to climate change.  
 
MTP Project 1 Outputs  
1. The holdings of the genebanks will represent the entire genepools of potato, cassava, 

sweetpotato, yam and their wild relatives.  
2. The holdings of the genebanks will be completely characterized for priority traits and the 

information about it will be freely available and accessible to all users.  
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3. Quality management systems will cover all relevant aspects of genebank activities to 
ensure secure conservation and a safe, responsive, decentralized maintenance and 
distribution service for plant genetic resources.  

4. A strategy, methods and tools for genetic resources conservation will be available to CIP, 
CIAT, IITA, community conservationists and other stakeholders to collaborate on in situ 
and ex situ conservation of root and tuber crops.  

5. In key target regions (e.g eastern and southern Africa), joint tissue culture and diagnostic 
laboratories will be shared by all Program implementing partners to improve 
decentralized access and lower maintenance and multiplications costs.  

 
MTP Project 2. Genetic improvement project:  Important outputs of the Program will be 
improved genetic materials. Each of the three CGIAR centers has active crop improvement 
programs utilizing traditional and biotechnology assisted techniques for their mandate crops. 
The national and international breeding programs will all benefit from shared technology 
platforms and the use of regionally based facilities, such as those at Biosciences eastern and 
central Africa (BecA) in Nairobi, to develop and run molecular markers, screening for starch 
quality and nutritional traits and using the shared bioinformatics and biotechnology 
platforms.  Sharing field station facilities for multi-location testing will also offer efficiencies.  
 
MTP Project 3. Seed systems project: Most seed system projects focus on technology 
constraints with a focus on production. In vegetative seed systems, management and 
institutional constraints are frequently more serious than technological constraints. A 
comprehensive seed systems project must deal with policy, private sector partners, quality 
control, seed program management and market development. This project will serve the 
planting material needs of Program partners and other collaborators through a set of regional 
foundation seed units. These units will serve to maintain varieties for active seed programs 
and promising materials for the multi-location trials for breeders. These units will serve as 
focal points for capacity strengthening. Each will seek ISO accreditation for the reception and 
distribution of planting material.   
 
MTP Project 4. Value addition through market chain project:  This project would unite 
efforts on post harvest handling, simple processing for value added foods and feed and 
industrial product development in a philosophy of integrated sector development. Value chain 
development efforts would serve those growers with multiple root and tuber crops. The 
project would also address trade and sector development policy. 
 
MTP Project 5. Eco-regional projects: The important five or six agro-ecoregions that share 
similar research and development challenges for root and tuber crops, as identified in the 
targeting study described above, will have discreet MTP sub projects. These projects will 
address the priority subjects for each ecoregion and would typically include outputs related to 
crop improvement, crop protection and management and sustainable systems. These projects 
may include relatively higher investments to assure outcomes, through delivery of improved 
technology, policies and practices.   
 
MTP Project 6. Targeting, monitoring and evaluation project:  This project will provide 
continual updates for targeting and identification of needs and opportunities, within the broad 
agro-economic development context in which the Program operates. Horizon scanning for 
emerging pests and diseases, climate change threats and responses, economic threats and 
opportunities will be part of this project. This project will also provide backstopping for 
gender relevant research. Social sciences, environmental modeling and GIS systems will be 
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among the tools used. The program will also offer the Program internal monitoring and 
evaluation (M&E) to monitor achievement of outputs and outcomes and impact assessment.   
 
 
Program Participants, Partnerships and Strategic Alliances  
 
With the exception of potatoes, root and tuber crops are grown nearly exclusively in 
developing countries. An implication of this is that the global research investment in roots 
and tubers is concentrated in developing countries and, lacking industrial country investment, 
is significantly less world wide than in other crops such as grains. Thus the root and tuber 
crop research investment of the CGIAR forms a significant portion (in the order of 25%) of 
the total global investment on these crops. Over time that investment has generated a 
significant comparative advantage in the CG of knowledge and expertise in research for 
development in these crops that can form the basis of a critical mass of scientific expertise 
and know how that the CGIAR brings to this Program on root and tuber crops.    
 
The nature of program participants will be a mix of output and outcome partners, depending 
on the MTP Project concerned. The output partners (researchers) will include the 3 lead  
CGIAR centers, selected NARIs and ARIs as appropriate to the MTP Project topic. The mix 
of outcome partners opens broadly to public and private sector participants engaged in 
development activities of the sector in the target agro ecosystem. In identifying Program 
partners initially, regional consultations will be combined with targeting activities to identify 
both the program priorities and the potential partners for research and development activities, 
for each MTP Project.   These consultations will identify the key partners in the Program.  
 
  
Business Model  
 
The Program will be managed jointly by CIP, CIAT, IITA and their key implementing 
partners through a unincorporated joint venture arrangement. It will be implemented through 
a single, 5 year Medium Term Plan (MTP) on Root and Tuber Crops for the CGIAR that will 
be jointly developed and jointly implemented by the implementing partners through several 
MTP projects (8-10 projects).  The majority of the MTP projects will be focused on issues 
that cut across all root and tuber crops (e.g. genetic resources, breeding, seed systems, value 
addition and markets, sector policy and advocacy). The research for development agenda will 
be visualized through an ecoregional focus, which will sharpen targeting, enhance 
partnerships and provide for gains in operational efficiencies across all the MTP projects.  
 
The three main participating CG centers will be delegated responsibility for leading the 
research (MTP projects) in their areas of expertise and geographic focus. The Center 
Research Directors would lead the Program Coordinating Committee, a body consisting of 
the centers and strategic partners that meets annually to review research output and outcome 
progress. A management committee, consisting of the lead scientists from the three centers 
and their key partners in the MTP Projects would oversee the implementation of the MTP 
projects, focusing especially on the areas of shared research and development agenda (shared 
breeding sites; shared technology platforms for diagnostics; developing seed systems; etc as 
described under the illustrative MTP Projects above).   
 
Partnerships: In the development and implementation of the Program, consultations will be 
undertaken in the target eco-regional areas to identify key partners in the public and private 
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sector and civil society interested in becoming part of the Program. Strategic alliances will 
also be made with on going programs on roots and tubers, such as that funded by the Bill and 
Melinda Gates foundation on cassava in Africa, amongst others.    
 
 
Budget – First 5 years  
 
Investment: The current investments by three CG centers (CIAT, CIP and IITA) on root and 
tuber crops research is approximately US$80m per annum. This represents about 25% of the 
total global R&D investments on these crops, making the CGIAR centers significant actors 
globally on these crops. To implement the research for development agenda proposed here, 
we propose that the Program is initiated in 2010 with the currently available resources (USD 
80m) and plan to expand through the progressive addition of the new MTP projects, 
developed jointly by the CGIAR centers and their partners in NARES, ARIs and civil society 
in 2010 and 2011. We anticipate that when fully developed and funded, the mega program 
budget would be in the order of USD 180m per annum for 5 years. This would represent x% 
of the total value of the sector and is an indication of the level of research and development 
investments required to transform the role that these critical crops play in global food security 
and income generation for poor people.  
 
 
 
 
 

 
 
  

 


