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Cassava, (Manihot esculenta Crantz) is the third most important food crop in the tropics after 
rice and maize, and is consumed daily by up to one billion people, mostly in sub-Saharan Africa. 
Global cassava output in 2011 was expected to rise by over 6% from the previous year (2010), 
and to surpass 250 million metric tons for the first time (FAO, 2011).  

Although Africa’s population is about 10% of the world’s total population of seven (7) billion, it is 
among one of the fastest growing in the world at a 3% growth rate. The release and distribution 
of the new Tropical Manioc Selection (TMS) cassava varieties developed in the 1970s by The 
International Institute of Tropical Agriculture (IITA) (Nweke et al 2001 ), created a major 
opportunity to transform cassava from a low yielding famine reserve crop to a high yielding food 
security and industrial crop.  

The rapid increases in cassava production has significant implications for the food, nutrition and 
energy security of Africa’s rapidly rising urban population, which will increase from 414 million to 
over 1.2 billion by 2050 (UN, 2012). Despite enormous production challenges, at least 60% of 
global cassava production is projected to come from Africa, with significant potential to reduce 
the food gap, increase farm incomes in the rural areas, and reduce rural and urban food, 
nutrition and energy insecurity and poverty (Otim-Nape et al., 2008).  

The production increases result not only from surface area expansion of cassava production, 
but also from productivity increases from genetic research and better agronomic practices which 
have boosted yields (Nweke et al., 2001 ). Of the six countries accounting for most of these 
increases the urban population of three of these, especially those in West Africa, namely:  Cote 
d’Ivoire, Ghana, and Nigeria is rapidly approaching 50% of their total population. This suggests 
that one of the drivers of this dramatic growth in production may be the low cassava market 
prices offers cheaper sources of calories to poor consumers.   

Cassava is also replacing major traditional staples such as maize, finger millet, bananas, and 
plantains, because the productivity of these traditional staples have been declining as a result of 
deteriorating soil fertility and the adverse effects of climate change. Cassava on the other hand 
thrives in harsh conditions, and produces its carbohydrate-rich roots in poor soils, even in times 
of drought.  

Given these significant attributes, the emerging vision for the crop (CGIAR 2000, Otim-Nape et 
al., 2008) in Africa, is that cassava will increasingly be a major contributor to improved food, 
nutrition, and health security, with smallholders producing surplus cassava harvests. Marketing 
increased quantities of high quality fresh cassava roots and leaves, and traditional and 
processed cassava products will improve their income generation potential. It is envisaged that 



producers will increase their competitiveness in the cassava value chain through better market 
response and efficient processing. Ultimately, cassava will become a major driving force in rural 
development and poverty reduction through industrial production and marketing. In spite of the 
evidence of brisk production growth and enormous scope for the crop, there is evidence of 
current overall contraction in production (FAO 2011), and declining productivity of the crop, due 
to major biotic and abiotic stresses. There are also other major production and marketing 
challenges which continue to impede progress (Nweke et al., 2001).  

African Cassava R&D is therefore at an important crossroad which requires strategic 
reformulation of institutional arrangements to meet the genetic improvement, field production, 
mechanization, processing, and market challenges. This presentation is a review of these 
challenges and the opportunities for institutional re-arrangements within a forward looking 
African cassava R&D strategy.  

The highest priority pest, diseases and other physiological stress factors reducing cassava 
productivity include: (i) Cassava Mosaic and Cassava Brown Streak Diseases (CMD, CBSD); 
and Cassava Bacterial Blight (CBB); (ii) Post-Harvest Physiological Deterioration (PPD); (iii) 
Whiteflies (both as a pest and a virus disease vector); starch quality improvement for traditional 
diets, and cassava flour compositing for bread. A second order set of priority challenges will 
include the need for important traits such as early maturing/bulking, drought tolerance; herbicide 
resistance, and Acyanogenesis,  guaranteed supply of ‘clean’ high quality planting material; 
easy peeling trait, and nitrogen use efficiency. 

Cassava’s market challenges result from poorly organized value-added chains, limited 
infrastructure, high transaction costs, competition from cheap imports, and limited investments 
in research, mechanization, production, harvesting and processing (Nweke et al 2001) . 

The broad categories of genetic improvement interventions and tools to improve cassava’s 
performance will include: the use of GIS and socio-economic analysis for assessment of 
production constraints and opportunities for adaptation of the crop for climate change and other 
economic imperatives. Useful traits can be obtained by tapping into the diversity of landraces 
and mining of wild relatives. African Cassava farmers grow several varieties which they group 
into sweet and bitter varieties, and use this distinction as the basis for utilization either for their 
own consumption and local markets, or for industrial use. Cassava, an allotetraploid, completely 
heterozygous, presents genetic complexities in the improvement of local landraces (Dixon, 
2010), but genetic modification and transformation, as well as marker assisted selection (MAS) 
can speed up the process to address these difficulties (Fauquet et al 2010). The use of 
diagnostic kits will also aid rapid multiplication and deployment of new sources of resistance to 
current and new diseases. 

Significant opportunities now exist for marketing of fresh and processed cassava for urban and 
rural consumption, high quality cassava flour for bread and other products, and cassava for fuel 
Ethanol, and animal feed. These opportunities will be closely tied to changes in overall staple 
food markets, market diversification and competition within cassava food markets.  



In the African context, what is required for a cassava R&D strategy is significant investment in a  
breeding “system” or platform that allows for an effective integration between decentralized 
national breeding and large centralized breeding programs.  On the one hand, the high 
Genotype x Environment (GxE) interaction and the diversity of production ecologies and 
consumer preferences argue for a highly decentralized number of breeding programs primarily 
in national programs.  On the other hand, the dependence of breeding programs on a large 
number of controlled crosses and a long selection and evaluation process argues for a stable, 
highly resourced breeding operation such as exists at the International Institute of Tropical 
Agriculture (IITA), and Centre for International Agriculture in the Tropics (CIAT), or large 
national programs such as in Brazil (Lynam, J., pers. Comm. 2008, Fregene, M., pers. Comm. 
2008, CCIT, 2008). 

Such an innovative breeding  platform will facilitate support and collaboration from public and 
private sector research communities, African stakeholders, governments, private sector 
agribusiness and the international donor community. Success will require a rational approach to 
division of labor, and contributions of different expertise and institutions, especially the major 
suppliers of advanced cassava technology, such as: IITA, CIAT, EMBRAPA, The Donald 
Danforth Plant Science Centre (DDPSC), The Thailand National Cassava Program, ETH, 
Biocassava +, VIRCA, and the major African national cassava breeding programs. In addition, 
significant contributions will be expected from the African cassava research networks created by 
IITA in East, West and Southern Africa with breeding programs which provided a flow of 
materials to national programs either for evaluation as varieties or as parents in crossing 
programs. 

The reformulated institutional arrangement will require a “responsible party‟, (an “entity”/ “honest 
broker”), charged with the role of catalyzing platforms by facilitating ongoing and new 
collaboration, and partnership to realize its goals. A high priority for the “entity” is to scope out, 
identify, promote and support project concepts and proposals that eliminate the distinction 
between field-based breeding and biotechnology-based crop improvement.  It is expected that 
these projects will be aligned to the Comprehensive African Agriculture Development Program 
(CAADP), and will facilitate a link between field experimentation, MAS and genetic modification 
(GM) to create crop varieties with attributes desired by the farmer, processor, and the market.  
All three technologies must be linked in a seamless continuum similar to what obtains in genetic 
improvement programs in the private and public breeding sectors in the USA and Canada 
where there is integration of field, molecular, and GMO-based genetic improvement for faster 
and greater genetic advance (Fregene, M., 2008 Pers. Comm.).   

An important task for the “entity” is to establish a platform made up of experts with a good 
understanding of breeding, functional genomics, and genetic transformation of cassava to 
integrate the laboratory and the field experimentation around specific improvement objectives. 
An excellent example is using GM technology to produce resistance to CMD and CBSD (a 
combination of natural resistance and gene silencing) while increasing earliness, yield and dry 
matter content, and reducing PPD in a farmer acceptable genetic back ground (CCIT, 2008). 
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