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Concluding Statement 

 
 
The Second Strategic Meeting of the Global Cassava Partnership for the 21st Century 
(GCP21) was held in Bellagio, Italy on November 2-5, 2010, attended by 30 researchers from 
14 countries and four continents who are dedicated to the genetic improvement of cassava. 
 
Cassava is a root crop and the third most important source of calories in the tropics, 
consumed by over 700 million people on a daily basis in Africa, Asia, and Latin America.  
Cassava is cultivated mainly by poor farmers, often on marginal lands.  For them, the crop is 
vital for both food security and income generation.  In Asia and Latin America, cassava 
serves as livestock feed, an industrial input, and a source of fuel and food.  In Africa, it serves 
as the second most important source of calories, an inexpensive and essential food for the 
poor, and an emerging cash crop.  Tapioca, yuca, and manioc are other names for cassava. 
 
The Global Cassava Partnership for the 21st Century was first created eight years ago, in 
2002, when some of the world’s leading cassava researchers gathered in this same location in 
Bellagio to create a partnership of institutions dedicated to leveraging the tools of modern 
biotechnology and plant breeding to make cassava a more productive and resilient crop.  At 
that time, cassava was considered an ‘orphan crop,’ neglected by both investors and 
practitioners of agricultural research.   
 
Discussions at the Second Strategic Meeting of the Global Cassava Partnership for the 21st 
Century highlighted how much has changed since that first meeting, notably: 

• The cassava genome has been sequenced, opening up new opportunities to identify 
useful genes and create dense sets of molecular markers based on Single Nucleotide 
Polymorphisms (SNPs). 

• Molecular markers associated with resistance to cassava mosaic disease have been 
identified and put into use, and new markers are under development for enhanced 
nutritional value, starch quality, and resistance to cassava brown streak disease. 

• Capacity for genetic engineering of cassava has increased significantly, with African 
and Latin American cultivars being transformed with genes imparting disease 
resistance, modified starch qualities, and nutritional enhancements.  These transgenic 
plants are in field trials in South America, North America, Asia and Africa. 

• Progress has been made in the development of doubled haploids, an important tool to 
simplify cassava breeding, although more work is required to further explore its 
potential.  

• Conventional breeding has led to the development of a new set of improved varieties 
that are being deployed to the benefit of famers.  

• Human capacity for cassava breeding has grown stronger worldwide. 
• In an expanding number of Asian countries, the starch industry has emerged as an 

important buyer of cassava and an engine for increased production. 
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• New donors have come upon the scene and made significant investments in cassava 
improvement for the benefit of the poor, notably the Bill & Melinda Gates 
Foundation, the Howard Buffett Foundation and the Alliance for a Green Revolution 
in Africa (AGRA). 

 
The group also discussed threats to cassava production, now and in the future.  Cassava 
brown streak disease – a viral disease that severely damages cassava roots – has spread 
recently throughout East Africa, drastically reducing production.  New insect pests have 
emerged in Asia, and old threats such as mosaic disease and bacterial blight remain 
problematic.  These problems continue to keep cassava yields at only a fraction of their 
potential. 
 
Experts at the conference explained how climate change is likely to affect cassava 
production.  New research results suggest that increases in atmospheric CO2 levels will lead 
to significant yield increases, while increased rainfall in some areas will lead to more disease 
pressure.  Increased temperatures will exacerbate insect and mite infestations.  More frequent 
droughts in most of Africa will affect cassava negatively but not to the same degree as the 
continent’s other major staple crop, maize.  Consequently, the land area dedicated to cassava 
is expected to continue to expand over the next fourty years but the distribution of the cassava 
cultivation may deeply change depending on drought and floods. 
 
With this shared understanding of the context, the members of the Global Cassava 
Partnership for the 21st Century (GCP21) have decided to renew their commitment to the 
goals, principles, and priorities of the Partnership. 
   
Goal and Objectives 
 
GCP21’s goal is to enhance global food security, sustainable production, and economic 
opportunity for millions of people though the development and deployment of improved 
cassava varieties.  Its purpose is to improve coordination between cassava researchers and 
breeders to pursue this goal, and to ensure their work is responsive to the needs of consumers, 
processors, markets, and good agronomic practices. 
 
Two objectives of priority importance to GCP21 are: 

1. To facilitate the use of advanced molecular and genetic technologies to help breeders 
create cassava that is higher-yielding, more resistant to pests and diseases, more 
marketable, and more nutritious, for the benefit of the poor.  

2. To further develop these new tools and technologies to make them more useful for 
cassava improvement and freely available as public goods. 

 
Participants, Constituency, and Relationship to other Initiatives 
 
GCP21 is a partnership of institutions cooperating to achieve these objectives, including 
national research organizations in developing countries, international agricultural research 
centers, and advanced laboratories in Europe, Asia, and the United States.  The work of 
GCP21 will strengthen national research organizations in cassava-growing countries and 
benefit their constituents -- cassava farmers, consumers, and industrial users – through the 
development of improved cassava varieties and improved technologies.  It is envisaged that 
GCP21 will contribute significantly to the realization of the Overall Vision for Cassava as 
follows:  
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- to ensure significant improvement in food and nutritional security, health status, 
increased income from reliable and sustainable yields 

- to ensure significant increases in income through marketing increasing quantities 
of high quality traditional and processed products in rural and urban markets 

- to ensure that cassava is a driving force in rural development and poverty 
reduction through industrial production, processing and marketing of specialized 
cassava products  

 
GCP21 does not aspire to challenge the leadership role of the international agricultural 
research centers working on cassava, such as the International Institute for Tropical 
Agriculture (IITA), the Centro International de Agricultura Tropical (CIAT), and the new 
Program for Root and Tuber Crops and Bananas.  Instead, GCP21 aims to support and 
complement these centers’ work by promoting cooperation within the wider cassava crop 
improvement community and with an increasing number of scientists in the world outside of 
the cassava community, with special emphasis on developing and mobilizing new breeding, 
molecular, and genetic tools. 
 
Principles of the Partnership 
 
Participants in GCP21 agree to: 

• Coordinate efforts to develop and use advanced breeding, molecular, and genetic tools 
for cassava; 

• Develop a coherent research program by identifying knowledge gaps, seizing new 
opportunities, and avoiding duplication of efforts; 

• Operate transparently in related initiatives, with maximum information sharing; 
• Make newly developed molecular and genetic tools freely available to all who can use 

them to improve cassava; 
• Implement responsible biosafety policies and carefully respect institutional and 

national biosafety policies as well as international agreements such as the Convention 
on Biological Diversity; 

• Incorporate end-users into the design, implementation, and evaluation of their 
projects; and 

• Integrate capacity building efforts into projects for national institutions in cassava-
growing countries. 

 
Solving Problems and Adding Useful Traits to the Crop 
 
Members of the GCP21 are committed to use advanced breeding, molecular, and genetic 
tools to address constraints to cassava production and enhance useful traits in the crop.  The 
partnership seeks to address: 
 
 Key Constraints 

• Cassava Brown Streak Disease – CBSD is spreading rapidly in East and Southern 
Africa and is threatening to move into Central and West Africa.  The disease is caused 
by two or more viruses transmitted by whiteflies. It causes necrosis in roots and 
devastates production.   

• Cassava Mosaic Disease – Viruses spread by whiteflies are also the cause of this 
disease, which is widespread throughout Africa and South Asia, causing hunger and 
massive economic losses.  CMD is nearly ubiquitous in Africa. 
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• Cassava bacterial blight – This disease is responsible for severe losses in parts of 
Africa, Asia, and South America.  Symptoms include water-soaked leaf spots, blight, 
leaf wilt, and severe defoliation with yield losses of up to 60 percent on infected 
plants.  

• Arthropod pests – Green mites, stem borers, whiteflies, and mealy bugs cause 
significant production losses.  Recently these pests have become more problematic in 
Asia and the threat is expected to be aggravated by climate change.   

• Drought – Although cassava is a drought-tolerant crop, and therefore useful as a 
famine reserve food, yields are negatively affected by this stress, which will become 
more common as climate change progresses. 

• Database deficiencies – Reliable data on how much cassava, which varieties are 
currently being cultivated and where are often absent.  Ex-ante assessments of the 
economic benefits of solving key production constraints are also rare.  This makes it 
difficult to assess progress and plan for new investments. 

• Underdeveloped seed systems – seed systems are generally informal and inadequate, 
with very little private sector engagement or quality control.  This makes the 
distribution of new varieties expensive and slow. 

 
Opportunities to add value 
• Post-harvest Deterioration – Fresh cassava deteriorates rapidly after harvest, 

presenting a fundamental constraint for marketing and obtaining full value for the 
crop.  Overcoming this problem will increase cassava’s value by making it easier to 
transport and market.  Success in addressing this constraint will have a major impact 
on the industrial potential of the crop. 

• Protein Deficiency – Cassava roots contain only one to two percent dry weight 
protein.  By enhancing protein levels, the consortium can make this crop more 
nutritious for the millions who consume it as their staple food and also increase its 
value as animal feed. 

• Biofortification – Cassava roots are deficient in key micro-nutrients.  Biotechnology 
tools can be used to incorporate zinc, iron, folate, and vitamins into the plant, making 
it more nutritious and valuable as a food crop. 

• Starch Content and Quality – Cassava can be processed into starch for use in 
industry; however, the starch market is highly competitive.  Advanced tools of 
molecular biology can be used to create cassava varieties with higher starch levels and 
improved qualities to increase the crop’s market value.  

• Cyanogenic compounds – These compounds occur naturally in cassava and can 
present problems of toxicity in certain varieties if they are incorrectly prepared for 
consumption.  Biotechnology tools offer the potential of modifying cassava to reduce 
or eliminate this problem. 

 
Development and Use of Advanced Molecular Technologies 
 
The partnership will promote the development and use of new genomic and biotechnological 
tools and useful genes found in landraces and wild species of cassava to create improved 
planting materials.  The revolution in molecular biology, genomics, and recombinant DNA 
technologies is opening up new opportunities to circumvent old constraints and create new 
solutions. 
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• Genomics – Cassava’s genome was sequenced for the first time in 2009 by groups in 
both America and China, opening up new possibilities for gene discovery, marker 
development, and marker-assisted breeding.  Further work is needed to assemble and 
annotate this sequence information and link it to a physical map of the crop.  It can 
then be mined for useful genes in both cultivated and wild species and help define 
heterotic groups to enhance breeding.  Sequence information must also be used to 
generate a high-density map of tens of thousands of Single Nucleotide Polymorphism 
(SNP) that can be used for marker-assisted breeding. 
 

• Marker-assisted breeding – Through the development of mapping populations and 
the association of phenotypical and genotypical data, a large and expanding set of 
molecular markers can be developed for breeders’ use in speeding the selection of 
lines with improved characteristics and stacking multiple genes to create superior 
varieties.  

 
• Data management – The huge amount of data coming from cassava genomics and 

the development of molecular markers necessitates the creation of databases that are 
accurate, updated, shared, and user-friendly.  The genomic data should also be 
correlated, wherever possible with phenotypic data, and should be constantly updated 
by cassava breeders.  The development of such data management capacity is an 
important current objective of GCP21. 

 
• Development of capacity to create and exploit doubled haploids – By inducing the 

doubling of haploids and creating homozygous cassava lines, researchers can simplify 
and improve cassava breeding.  Doubled haploid lines can be used to identify hidden 
recessive traits and create “genetic stocks” of desirable traits that can be moved more 
precisely into new and popular existing varieties.  They also can facilitate the 
production of botanical seed with known and fixed characteristics, facilitating the 
international movement of germplasm and opening up new possibilities for seed 
systems.  But more research is needed to define a robust protocol for the creation of 
cassava doubled haploids. 

 
• Genetic Resources – Over 90 species of wild cassava have been identified in the 

Amazon basin and meso-America.  These species likely contain genes for desirable 
traits – such as pest resistance and improved nutrition – that can be identified and 
transferred into cultivated lines of cassava by breeders and biotechnologists.  GCP21 
seeks to evaluate and conserve this biodiversity and make use of it to develop 
improved planting materials for the benefit of farmers worldwide.  This will require 
more work in the evaluation and characterization of these materials. 

 
• Transformation and Biosafety – Genetic engineering allows the introduction of 

genes of interest – from both related and unrelated species – into the cassava genome.  
Its development and use will allow the varieties that farmers prefer to be enhanced 
with the disease resistance and qualitative traits needed to improve production and 
value.  Members of the partnership will use transformation only in conjunction with 
strict adherence to institutional and national biosafety policies. 

 
• Micropropagation – This relatively simple biotechnology allows for planting 

materials to be produced through tissue culture.  The technique is useful for producing 
“clean,” disease-free and pest-free planting materials.  A low-cost micropropagation 
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system can make large quantities of clean planting materials available to farmers who 
need them.  Micropropagation can produce millions of plantlets of improved varieties 
and new genotypes, facilitating their deployment and dissemination to farmers.  New 
diagnostic techniques can ensure the quality of tissue culture operations. 
 

•  Diagnostic Kits and Virus-Free Certification Systems – Expanding cassava 
production through production of clean planting material, and through rapid 
multiplication and deployment of new sources of resistance to new diseases is a 
requirement to improve the cassava productivity, especially in Africa. 
 

• Monitoring Systems for Emerging Pest and Disease Problems – Because of the 
global climatic change, it is expected that new pests and diseases will emerge on 
cassava and it is a prime importance to detect these new diseases as soon as possible.  
Wherever possible monitoring systems should be put in place and new diagnostic 
systems should be developed immediately and solutions should be envisaged as soon 
as information is available. 

 
Operations and Governance 
 
Membership in GCP21 is voluntary and open to all institutions in developing or developed 
countries dedicated to the goal and objectives of the partnership.  The founding institutions 
welcome new members to expand the network. 
 
GCP21 is managed by a Steering Committee headed by two co-chairpersons.  There are 
seven members, elected to reflect the global nature of the partnership.  The Steering 
Committee: 

• Facilitates information sharing and coordination between participants; 
• Raises awareness about GCP21, its objectives, the importance of improving cassava, 

and the role of biotechnology in this process; 
• Organizes meetings of the GCP21; 
• Mobilizes resources and supports proposal development and fund raising efforts of 

the Technology Leaders; 
• Develops proposals for a limited number of activities at the level of the entire 

partnership, e.g., meetings, special events, training programs and databases. 
 
Decisions taken at the Second Strategic Meeting of GCP21 on November 4, 2010 
 

1. Creation of a data management committee that is tasked with the development of a 
white paper defining the data needs of cassava breeders and researchers in the 
approaching era of greatly expanded genomic and marker information. 

 
2. Creation of a standing GCP21 secretariat, node, or facility with a staff of two persons 

that can provide coordination support for the community.  This facility can convene 
key stakeholders to develop strategic plans in key components of the cassava 
improvement process, and provide guidelines for efficient/effective division of labor 
in strategic areas such as development of molecular markers, genotyping and 
phenotyping.  The facility may also be a candidate for the hosting of key databases.  
The principle is to think big, start small, and expand as experience is gained.  The co-
chairpersons, working with the Steering Committee, will lead efforts to secure 
funding for the creation and operationalization of this coordination facility. 
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Founding Organizations: Food and Agriculture Organization (FAO); International Center 
for Tropical Agriculture (CIAT); International Institute of Tropical Agriculture (IITA); 
Brazilian Agricultural Research Corporation (Embrapa); Donald Danforth Plant Science 
Center (DDPSC:ILTAB); Swiss Federal Institute of Technology (ETH); National 
Agricultural Research Organization, Uganda; Central Tuber Crops Research Institute, India; 
National Biotechnology Development Agency, Nigeria, Research Institute for Legumes and 
Tuber Crops, Indonesia; University of Bath, U.K.; Root and Tuber Improvement Programme, 
Ghana. 
 
List of Participants to the second strategic meeting of the GCP21 
 
Co-chairs of GCP21 
Fauquet Claude iltab@danforthcenter.org 
Tohme Joe j.tohme@cgiar.org 
 
Advisers 
Beach Larry lbeach@usaid.gov 
Flavell Richard rflavell@ceres-inc.com 
Kent Lawrence lawrence.kent@gatesfoundation.org 
Michelmore Richard rwmichelmore@ucdavis.edu 
Ort Don d-ort@igb.uiuc.edu 
Ragot Michel michel.ragot@syngenta.com 
Robinson Mike mike.robinson@syngenta.com 
Terry Eugene e.terry@cgiar.org 
Van Den Bosch Frans fransvanden.bosch@monsanto.com 
 
Cassava experts 
Ayling Sarah s.ayling@cgiar.org 
Baguma Yona bgmyn@yahoo.co.uk 
Becerra Luis Augusto l.a.becerra@cgiar.org 
Bellotti Anthony a.bellotti@cgiar.org 
Bernal Adriana abernal@uniandes.edu.co 
Ceballos Hernan h.ceballos@cgiar.org 
Dixon Alfred adixon.slari@gmail.com 
Ferguson Morag m.ferguson@cgiar.org 
Ininda Jane jininda@agra-alliance.org 
Jarvis Andy a.jarvis@cgiar.org 
Kanju Edward e.kanju@cgiar.org 
Kulakow Peter p.kulakow@cgiar.org 
Naskar Samir Kanti ctcritvm@yahoo.com 
Netrphan Supatcharee supatchareen@biotec.or.th 
Rounsley Steve rounsley@email.arizona.edu 
Seki Motoaki mseki@psc.riken.jp 
Taylor Nigel ntaylor@danforthcenter.org 
Vilarinhos  Alberto vila@cnpmf.embrapa.br 
Wang Wenquan wquanw@hainan.net 
 


