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Project Title 
 
Increased food security and income in the Limpopo Basin through integrated crop, water and soil fertility 
options and public-private partnerships 
 
 
Brief Title  
 
Crop water technology and markets 
 
 
Executive Summary 
 
The biggest challenges facing smallholder farming communities in the Limpopo Basin of southern Africa 
are food insecurity, poverty and ill-health. Many parts of the basin are routinely food-deficient and rely on 
food aid. In the past two seasons there have been confirmed reports of starvation deaths in basin areas in 
both Zimbabwe and Mozambique. The basin’s local economies depend on rainfed agricultural systems 
characterized by low productivity, vulnerability to frequent drought (and sometimes devastating floods), 
poor adoption of improved technologies, diminishing farm labor due to out-migration and HIV/AIDS, 
exacerbated by poorly developed input and output markets. 
 
This project recognizes that subsistence agriculture alone will neither meet future food needs nor address 
the growing poverty problem in these drought-stricken environments. There is need to strengthen linkages 
through a systems approach that integrates improved water and soil management with varietal 
improvement, markets and other institutional arrangements which facilitate farmer investment in 
improved production practices. 
 
The project goal is to improve food security, incomes and livelihoods of smallholder farmers in the 
Limpopo Basin. To achieve this goal, the project will build on past and current collaborative research by 
national programs and the CGIAR on crop-water productivity in drought-prone areas, innovative 
approaches to participatory technology development and extension, and new institutional arrangements 
that link the public and private sector with the smallholder farmer in appropriate market chains. 
 
The potential results, products and services to farming communities of the Limpopo basin from this 
project will include: 
• Farmer access to seed of improved cereal and legume varieties that mature early and thus escape 

terminal drought  
• The judicious use of mineral fertilizers, in combinations with organic sources of plant nutrients, 

appropriate soil/water conservation measures and improved crop varieties 
• New institutional arrangements that link the public and private sector with farmers’ uptake of 

technologies; this will also improve the sustainability of project outputs, and prevent agricultural 
resource degradation from nutrient mining and the exploitation of fragile lands 
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• Assessment of coping strategies of poor and HIV/AIDS-affected households, and the distributive 
impacts of agricultural commercialization on the livelihoods of these households, in order to better 
target technologies that mitigate effects of the pandemic. 

 
ICRISAT and CIMMYT are submitting this joint proposal developed from CN 274 and 226 
respectively 
 
 
Institutions Participating 
 
ICRISAT, Matopos Research Station 
PO Box 776, Bulawayo, Zimbabwe 
Email: icrisatzw@cgiar.org  
CGIAR 
 
CIMMYT Southern Africa Regional Office 
PO Box MP163, Harare Zimbabwe 
Email: cimmyt-zimbabwe@cgiar.org 
CGIAR 
 
International Water Management Institute (IWMI), Pretoria 
Private Bag X813, 0127 Silverton South Africa 
Email: d.merrey@cgiar.org  
CGIAR 
 
CIAT, Apdo 
Aereo 6713, Cali, Colombia 
Email:ciat@cgiar.org 
CGIAR 
 
Institute Nacionale Investigacio Agricultura (INIA) 
Caixa Postal 3658, Maputo, Mozambique 
Email: IniaDirector@teledata.mz  
NARES 
 
Limpopo Province Agricultural Strategic Team (LIMPAST) 
PO Box 386 Polokwane, South Africa 
Email: erommel@iafrica.com  
NGO 
 
Department of Agriculture 
Limpopo Province, P Bag X9487, Polokwane 0700, South Africa 
Email: ramugondo@agricho.norprov.go.za 
NARES 
 
Department of Agriculture, Mpumalanga Province 
Private Bag X11318, Nelspruit 1200, South Africa  
Email: Mark.Anthony@laeveld1.agric.za 
NARES 
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University of Venda for Science and Technology 
P/Bag X 5050, Thohoyandou 0950, South Africa 
Email: Tsimalenga@univen.ac.za 
NARES 
 
Agricultural Research Council 
PO Box MP 1140, Mt Pleasant, Harare, Zimbabwe 
Email: ARCARE@MANGO.ZW  
NARES 
 
Agricultural Research and Extension (AREX) 
PO Box CY550, Harare, Zimbabwe 
Email: plantpro@internet.co.zw 
NARES 
 
Project Leader  
Mary A. Mgonja 

Plant Breeder and Geneticist 
ICRISAT, Matopos Research Station, PO Box 776, Bulawayo, Zimbabwe 
Email: M.Mgonja@cgiar.org 
Dr 

 
Principal Investigators 
Stephen R. Waddington 

Agronomist 
CIMMYT, PO Box MP163, Harare Zimbabwe 
Email: s.waddington@cgiar.org 
Dr 

Frits Penning de Vries 
Production Ecologist 
IWMI, Pretoria, South Africa 
Email: f.penningdevries@cgiar.org 
Dr 

Mulugetta Mekuria 
Agricultural Economist 
CIMMYT, PO Box MP163, Harare, Zimbabwe.  
Email: m.mekuria@cgiar.org 
Dr 

John Dimes 
Soil Scientist and Conservation Agriculture 
ICRISAT, PO Box 776, Bulawayo, Zimbabwe 
Email: J.Dimes@cgiar.org 
Dr 

Timothy E. Simalenga 
Agricultural Engineer 
University of Venda, South Africa. 
Email: Tsimalenga@univen.ac.za 
Professor Dr. 

Mario Ruy Marques 
Land Resource Management 
INIA, Caixa Postal 3658, Mavalane, Maputo 8, Mozambique 
Email: pimpas@iniadta.uem.mz 
Mr 
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Isaiah Mharapara 
Agronomist 
Agricultural Research Council 
Harare, Zimbabwe 
Email: mharapara@mango.zw 
Dr 

Pieter Cronje 
Plant Pathologist 
Limpopo Province Agricultural Strategic Team (LIMPAST) 
PO Box 386, Polokwane, South Africa 
Email:erommel@iafrica.com 
Dr 

 
Additional Investigators 
 

Breeding, On-farm variety testing and seed production: 
Emmanuel S Monyo 
ICRISAT, PO Box 776, Bulawayo, Zimbabwe 
Email: E. Monyo@cgiar.org 

 Dr 
 

Bindiganavile Vivek 
CIMMYT, PO Box MP163, Harare, Zimbabwe  
Email: bvivek@cgiar.org 
Dr 
 
Pedro Fato 
INIA, Caixa Postal 3658, Maputo, Mozambique 
Email: fatopedro@hotmail.com  
Dr 
 
Jeffrey Mkhari 
Limpopo Province Dept of Agriculture, P. Bag X9487, Pietersburg 0700, South Africa 
Email: mkharijj@mighty.co.za  
Mr 
 
Agronomy, soil and water management 
Steve Twomlow 
ICRISAT, PO Box 776, Bulawayo, Zimbabwe 
Email: S.Twomlow@cgiar.org 
Dr 
 
Geoff Heinrich  
ICRISAT, PO Box 776, Bulawayo, Zimbabwe  
Email: G.Heinrich@cgiar.org 
Dr 
 
Obert Jiri 
AREX, PO Box CY550, Harare, Zimbabwe 
Mr 
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Candida Cuembelo 
Soil Scientist 
INIA, Caixa Postal 3658, Maputo, Mozambique 
Ms 
 
Socio -Economics 
Joseph Rusike 
ICRISAT, PO Box 776, Bulawayo, Zimbabwe  
Email: J.Rusike@cgiar.org 
Dr 
 
Jane Alumira 
ICRISAT, PO Box 776, Bulawayo, Zimbabwe  
Email: J.Alumira@cgiar.org 
Dr 
 
Arlene Innocentio 
IWMI, Pretoria, South Africa 
Email: a.innocencio@cgiar.org 
Dr 
 
Reneth Mano 
University of Zimbabwe, PO Box MP167, Harare, Zimbabwe 
Email: rtmano@africaonline.co.zw 
Dr 
 

GIS, and remote sensing 
Peter Jones  
CIAT, Apdo. Aereo 6713, Cali Colombia 
Email: p.jones@cgair.org 
Dr 
 
Dave Hodson 
CIMMYT, Apdo postal 6-641, 06600 Mexico DF, Mexico 
d.hodson@cgiar.org 
Dr 
 
CT Hoanh 
IWMI, Pretoria, South Africa 
Email: c.t.hoanh@cgiar.org  
Dr 
 
Chris Mpande 
ICRISAT, PO Box 776, Bulawayo, Zimbabwe  
Email: C.Mpande@cgiar.org 
Mr 
 
Zondai Shamudzarira 
CIMMYT, PO Box MP163, Harare, Zimbabwe 
Email: z.shamudzarirai@cgiar.org 
Dr  
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Biometrics 
Subhash Chandra 
ICRISAT, Patancheru 502 324, Andhra Pradesh, India 
Email: S.Chandra @cgiar.org 
Dr 
 

 
Budget Requested from CP (US$) 
 
US$ 1.98 million 
 
 
Budget Offered as Matching Funds (US$) 
 
ICRISAT  935,000 
CIMMYT 215,000 
IWMI   510,00 
CIAT   21,000 
 
NARES 
South Africa 265,000 
Zimbabwe 800,000 
Mozambique 100,000 
 
Total budget US$ 4.83 million 
 
 
Duration of Project 
Five years 
 
 
Coverage of Basins 
Limpopo Basin 100% 
 
 
Theme Coverage 
 
Theme Content % content addressing 
Theme 1 Crop water productivity improvement 70% 
Theme 2 Multiple use of upper catchments 20% 
Theme 4 Integrated basin water management systems 10 
 



Background and Justification 
 
The Limpopo river basin in southern Africa is shared by four countries – Botswana, Mozambique, South 
Africa and Zimbabwe. This is a semi-arid area, dependent on rainfed subsistence agriculture on small 
landholdings. The rainfall pattern is unimodal and erratic (250-600mm) and combined with a high 
irradiance and heat load (FEWSNET 2003). Water levels in the Limpopo river are often very low except 
for downstream areas in Mozambique. Coastal areas near the mouth of the Limpopo (Xai Xai) get better 
rainfall and have diversified smallholder cropping.  
 
Large-scale irrigation is restricted, with little potential for expansion (FAO 2003). Food insecurity, 
poverty and ill-health are widespread (Waterlow et al. 1998). The farming systems are characterized by 
low productivity, vulnerability to frequent drought (and sometimes devastating floods), and poorly 
developed input and output markets. Many parts of the Limpopo Basin are routinely food-deficient and 
rely on food aid. In the past two seasons there have been confirmed reports of starvation deaths in basin 
areas in both Zimbabwe and Mozambique. 
 
Farm labor is increasingly scarce because of out-migration and HIV/AIDS (HIV incidence in the 15-49 
age group is 34% in Zimbabwe, 20% in South Africa and 13% in Mozambique, FEWSNET 2003). 
Consequently farming in many areas is left to women and elderly people. Labor constraints on women are 
particularly high since they provide care for orphans and the sick. 
 
This project recognizes that subsistence agriculture alone will neither meet future food needs nor address 
the growing poverty problem. Developmental interventions must integrate varietal improvement, 
improved water and soil management, markets and other institutional arrangements, in order to promote 
adoption of new technologies. 
 
Building on past work: Past work by a number of institutions provides the launching pad for this project. 
The SADC/ICRISAT Sorghum and Millet Improvement Program (recommended by SADC Heads of 
State in 1983), the SADC/ICRISAT groundnut and pigeonpea projects, the Southern Africa Drought and 
Low Soil Fertility (SADLF) maize project implemented by CIMMYT, and the CGIAR’s Desert Margins 
Program have operated in the region for a number of years, in collaboration with national research 
programs. 
 
Technologies are now available to raise the water-use efficiency of cereal-based systems. Over 60 
improved varieties of sorghum, pearl millet, groundnut, pigeonpea and cowpea, many of them bred 
specifically for drought tolerance, have been released. Maize germplasm with tolerance to drought and 
low soil fertility has been developed. Innovative seed production and distribution mechanisms have been 
developed and tested in southern Africa, and can be used in the Limpopo Basin (Monyo and Mgonja 
2003, Mgonja et al. 2003). 
 
Soil, water and crop management technologies for drought-prone environments have been researched 
(Twomlow et al. 2003). Mineral and organic nitrogen management strategies to optimize water use 
efficiency have been developed. Crop simulation models and farmer-participatory research methods have 
been used to optimize whole-farm resource allocation in at least one climatic zone of the Limpopo Basin 
(Kamanga et al. 2003, ICRISAT/SDARMP 2003). Adoption of these technologies has been poor in the 
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past, but innovative approaches such as Farmer Field Schools and Participatory Extension are proving 
successful in enhancing adoption of integrated soil, water and crop management practices (Masendeke 
2001). There is also evidence that farmers are more likely to invest in soil and water management if 
appropriate varieties (and markets) are available that improve the returns to these investments. 
 
Hypothesis: Diversified crop, soil and water management options can be combined to reduce risks and 
improve productivity, profitability and sustainability of smallholder agriculture in the Limpopo, including 
the returns to scarce water supplies. The benefits can be promoted more widely by using model-based 
decision support tools. Strengthened public and private partnerships to deliver seed, information and other 
inputs, and link farmers to product markets, will create incentives for farmers to adopt these technologies, 
and thus improve incomes and food security. 
 
Benefits and beneficiaries: More reliable food production in the Limpopo Basin will significantly 
improve the lives of tens of thousands of marginal households, prevent starvation during periods of 
drought, and reduce migration to cities.  
 
The main beneficiaries at micro level are resource-poor smallholder farmers. Adoption of improved, 
drought-tolerant crop varieties and better soil and water management practices will improve agricultural 
productivity and food security. Linkages with the private sector will provide at least 30% of farmers in the 
pilot areas with access to input and output markets, and thus improve productivity and incomes. For more 
marginalized groups, including HIV/AIDS victims, the project will target low-risk technologies that build 
on livelihood coping mechanisms already in use.  
 
At the macro level, researchers and extension staff from both the public and private sectors will benefit, 
through increased capacity for technology development and dissemination. National research programs in 
the SADC region (primarily the three targeted basin countries, but also others) will benefit from stronger 
agriculture and reduced expenditures on food imports. 
 
Goal 
 
The overall project goal is to improve food security, incomes and livelihoods of smallholder farmers in 
the Limpopo Basin. We expect to improve food security and livelihoods of at least 10,000 smallholder 
farm families by 20% over the next 5 years. 
 
To achieve this goal, the project will verify and disseminate practical, cost-effective technologies – 
improved varieties of staple food crops; crop, water and soil fertility management methods. This will 
build on past research on crop-water productivity in drought-prone areas. New institutional arrangements 
that overcome the limitations of previous organizational structures, and stimulate technology adoption, 
will be tested, adapted as necessary, and promoted. The project will stimulate farmer investments in 
increasing productivity by improving their participation in commercial markets. The combined strategies 
will (i) improve food security by mitigating the effects of recurrent drought; and (ii) offer new market 
opportunities for building wealth in the basin and beyond. 
 
This project goal is in line with NEPAD Agriculture and the Millennium Development Goals – 
eradicating extreme poverty and hunger and ensuring environmental sustainability – as well as those of 
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national strategies for agricultural development and poverty reduction. The project will contribute directly 
to the developmental objectives of the Challenge Program Water for Food: to increase the productivity of 
water for food and livelihoods in a manner that is environmentally sustainable and socially acceptable. 
 
Specific Objectives 
 
1. Delineate agro-ecological recommendation domains in the smallholder dryland areas of the Limpopo 

Basin, based on biophysical and socio-economic factors (eg socio-economic stratification of 
smallholder communities and households). Collate baseline information on the domains, to be used as 
entry points to improve crop-water productivity at the field level, livelihood strategies, market 
opportunities, and for targeting of technology, monitoring of project benchmarks, and for scaling up 
within and beyond basin borders. 

 
2. Validate and adapt integrated cereal and legume crop variety and soil management practices that are 

suitable for resource-poor smallholders in a risk-prone environment. These technologies will aim to 
diversify cropping and livelihood options, maximize crop water productivity, and increase incomes 
from rainfed farming systems in the basin. 

 
3. Use innovative research and extension methodologies, linked to public-private partnerships, to 

facilitate promotion and uptake of management options and strengthen linkages to input and product 
markets. Draw lessons from this experience for application to other areas and countries in Southern 
Africa. 

 
4. Strengthen capacity of farmer and partner institutions to develop and implement innovative research 

and extension approaches; improve stakeholder participation in agricultural development; and 
strengthen public-private partnerships that will create income opportunities and improve crop water 
productivity. 

 
Outputs 
 
Smallholder systems in the river basin comprise rainfed cereal (maize, sorghum and millets) production in 
combination with legumes, livestock and some forms of off-farm activities, including out migration. 
Rainfed food crop production on generally light-textured soils is often combined with small irrigated 
gardens on better soils, both during the rainy- and off-season. These gardens produce higher value crops 
such as vegetables or green maize, for home consumption and sale to nearby urban markets. Drought is 
the key constraint. 
 
The project will focus on smallholder farming communities in three target countries:  
• Mozambique: Gaza province (Chokwe to Mabalane), Inhambane province (Mabote and Funhalouro 

districts) 
• South Africa: Limpopo province (Sekhukhune and Capricorn districts), Mpumalanga Lowveld in 

Gyani district 
• Zimbabwe: Matebeleland South province (Gwanda district) and southern Masvingo Province 

(Chiredzi district) 
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Output 1. Agro-ecological zonations, crop water productivity in the basin, socio-economic and 
institutional characterization of target population established. Constraints to farm productivity in 
the cereal-based smallholder rainfed sector identified 
 
• Agro-ecological characterization will be completed in year 1. Using GIS, this baseline data will be 

integrated with other information to identify entry points for project intervention 
• Communities selected in six case study areas for participatory technology development linked to 

market opportunities 
• Technologies for improving crop water productivity identified. Potential target areas for testing, 

spillover and outscaling identified and described 
• Socio-economic and institutional environment mapped, eg depicting concentrations of poverty linked 

to geographic domains and potential target areas 
• Market systems and livelihood strategies in each agro-ecological zone characterized 
• Effects of HIV/AIDS on labor availability/productivity in the target population, including gender 

implications, documented 
• Web based maps and databases, printed maps produced by end of year 2. 
 
Output 2. Improved drought-tolerant crops and varieties integrated with improved soil, water and 
crop management technologies appropriate to smallholder agriculture, verified and promoted 
 
• Best-bet technologies (varieties, water and soil management practices) evaluated and adapted to local 

conditions, jointly by farmers and researchers, by year 4. This will include assessments of cereal-
legume system productivity, water use efficiency (WUE), labor and enterprise farm budgets, and risk 
analysis 

• New commercialization opportunities identified with farmers; links developed with industry. By year 
3, at least one pilot community enters into contract with private industry (linked to Output 3) 

• Potential new crops characterized with farmers’ input; areas of adaptation mapped using simulation 
and GIS analysis 

• WUE of crops, varieties and management practices for major crop systems in the Limpopo measured 
through on-farm experiments and simulation modeling. This information will be shared with other 
projects such as CN 133 to develop water management recommendations at catchment level 

• 20% of farmers in target communities use improved varieties of one major food security crop during 
project life 

• WUEs for crop systems in pilot areas increase by 25-50% by end of project 
• Information on varieties and management synthesized and documented in project reports for use by 

extension officers and NGOs; and in user friendly language for farmers and schools 
• Brochures prepared for promoting use of the new technologies, widely distributed to schools, 

extension staff, NGOs and farmer groups. Policy briefs published (linked to Outputs 4 and 5). 
 
Output 3. Alternative farmer-market linkage models that provides incentives to adopt improved 
crop, soil and water management options evaluated, and promoted in two countries 
 
This output is based on the hypothesis that farmers will adopt improved technologies when they are 
assured of product markets. This is an important innovation; lessons from case studies will help stimulate 
adoption of future crop water productivity technologies, and thus improve livelihoods. 
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• At least 2 out of 4 models /case studies that link production with marketing through public-private 
partnerships developed, promoted and adopted 

• Synthesis reports of case studies published, on new institutional arrangements that facilitate 
development and uptake of improved crop and water technologies; effects of these systems on 
adoption documented. 

 
Output 4: Training and information needs of technical collaborators and farming communities 
identified and addressed 
 
• Formal and informal training and information needs of stakeholders in project areas identified; 

including on-farm participatory research methods and farmer contractual arrangements 
• 30% of commercialized smallholder farmers under LIMPAST/Progress Mills in South Africa trained 

in quality control for the product market by year 5 
• At least 1 pilot community in Mozambique or Zimbabwe trained in contract negotiations with private 

sector 
• Contributions to farmer field school curricula 
• Six Masters theses completed in universities in South Africa, Zimbabwe and Mozambique 
• Written and electronic training materials, theses dissertations, publications and other reports 

produced. 
 
Output 5: Impact assessment of drought-tolerant crops, new high-value crops, and soil, water and 
crop productivity enhancing technologies; policy recommendations developed  
 
• Quantitative and qualitative survey reports documenting farmers’ perceptions of technologies, 

technology attributes and constraints to adoption of WUE technologies 
• Identification and analysis of institutional and policy bottlenecks to adoption 
• Empirical evidence documented on the distributive impacts of agricultural commercialization on 

livelihoods of the poor and HIV-affected households 
• Using ex-ante analyses, predict potential impact of the technologies on rural livelihoods and water 

utilization at selected localities in the Limpopo Basin (in collaboration with CN 133). 
 
Output 6: Impact monitoring scheme and project management established 
 
• Initial project planning workshop conducted  
• Linkages established with other Limpopo Challenge Program projects, joint activities planned and 

undertaken 
• Annual planning meetings completed and reported 
• Reporting requirements of the Challenge Program met 
• Project reviews completed in year 3 (mid term) and year 5 (towards completion). 
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Activities and Methodology 
 
Project activities will be initiated at a planning meeting involving project stakeholders during the first two 
months of the project. Representatives from other potential stakeholders (Annex 7) such as CN 133 and 
the Zimbabwean Desert Margins Project will participate in the meeting to ensure complimentarity, 
eliminate duplication, and identify opportunities for joint activities throughout the life of the project.  
 
Output 1 
 
Activity 1.1 Characterization and baseline studies 
A planning meeting of project stakeholders involved in the basin baseline studies will be held in 
December 2003. Prior to the meeting principal investigators will collate data – available literature 
including “gray” literature, GIS data – and identify gaps 
 
Activity 1.2 Conduct baseline surveys on farming systems and markets 
1.2.1. PRA of farmers’ perceptions of soil and water management and crop production techniques, 
institutional constraints (input/output markets, extension services etc) and farmers’ decision making 
processes will be undertaken during the 2003/04 cropping season. Farming systems will be characterized 
in biophysical and socioeconomic terms, with a specific focus on crop management issues relative to the 
control of other biotic and abiotic constraints. Perceptions of biotic and abiotic constraints will also be 
investigated in order to place crop management issues in context (Annexes 8 and 9). Constraints to 
adoption will be identified through surveys of rural communities, formal and informal markets, public and 
private sector staff and farmer focus group discussions, using a livelihoods framework. This will help 
clarify the contribution of crop and livestock production to household incomes relative to other income 
sources; access to resources, particularly farm power, implements, seed and fertility inputs; and labor 
allocation and gender roles in the crop cycle. Farmer typologies and decision trees for crop production 
and soil and water management will be developed as a framework for interventions and subsequent 
evaluation. The project will examine the extent to which poorer and HIV-affected households are 
represented in local planning meetings. Follow-up activities will ensure sensitive targeting, ie identifying 
and addressing the needs of all household typologies. 
 
1.2.2. Based on the findings on farmer typologies, the project will assess the relative access of different 
resource groups to knowledge (through current dissemination pathways) and market opportunities. Based 
on previous experience this should include rural artisans and storekeepers in the community, as well as 
the public and private sectors. This will be undertaken in year 1. 
 
1.2.3. All project stakeholders will meet in September 2004 to review the information collected. Possible 
points for technology and market interventions will be identified, in the context of resource status 
(economic and biophysical) of households. Gaps that require further research will be identified. Proactive 
links to other ongoing/completed characterization studies (Challenge Program activities and other funded 
projects, Annex 7) will be made at this stage, by inviting project leaders to attend the workshop. 
 
 
 



 13  

Output 2 
 
Activity 2.1 Carry out participatory adaptive trials and demonstrations on available technologies – 
drought tolerant varieties, crop management options, WUE  
 
2.1.1. Participatory evaluation using Mother-Baby trials (Annex 10) within existing community 
institutions such as Farmer Field Schools and Farmer Research Groups. Trials will cover improved 
drought tolerant, early maturing varieties of maize, sorghum, millets, groundnut and other legumes; crop 
management options such as reduced tillage, water harvesting, fertilizer and manure inputs, multi-purpose 
legumes, crop rotations and intercropping; and drought tolerant, nitrogen use efficient maize OPVs. 
• Farmer and researcher evaluation of options for food security, WUE, risk management, resource 

allocation and income growth 
• Compare WUE under different farming practices, varying levels of input use, and different wealth 

categories 
• Encourage and support farmer experimentation, adaptation and modification of their selected 

technologies to improve productivity and food security, and reduce risk 
• Assess commercial potential and climatic requirements of specific drought tolerant crops and 

varieties from other regions, eg sesame, lablab bean, chickpea, cowpea; and characterize their 
production areas 

• Using GIS, map adaptability and market potentials of the identified crops to the basin. 
 
2.1.2. This project component will disseminate and scale up methodologies for technology promotion in 
selected areas of the Limpopo Basin. 
• Compile available information on drought tolerant varieties released or listed in the target countries 

and suitable for smallholder farmers 
• Establish revolving fund accounts for breeder seed production of released varieties (2.1.1) for the 

NARES. Unavailability of breeder seed is a major constraint to seed production, and ultimately to 
farmers’ access to improved varieties. The strategy has worked elsewhere in southern Africa 
(Zimbabwe and Tanzania) and has potential to be emulated in the Limpopo Basin 

• Link farmers with NGOs and NARES (Annex 11) for technical assistance in producing seed for the 
private sector, focusing on drought tolerant crops that were not formerly produced by private firms. 
This has worked well in Zimbabwe and can be emulated elsewhere in the basin 

• Extend the “Primary school as seed networks” model (Annex 12) developed in Tanzania to 
Mozambique where agriculture is taught in primary schools 

• Adapt research methodologies and Farmer Field School curricula to ensure the participation of 
women-headed and HIV-affected households. 

 
Activity 2.2 Simulate and assess WUE of current crops; develop expert systems for the technology options 
• Explore more water use efficient options and processes through computer simulations using APSIM, 

INFOCROP and DSSAT 
• Devise input use strategies to maximize total farm productivity, given available household (capital, 

land, labor) and biophysical resources 
• Review existing expert systems and databases on soil and water technologies for application in 

smallholder systems 
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• Compile a basket of appropriate technologies into a database, if appropriate, or contribute to existing 
databases. The deciding factor will be whether existing databases address issues from a farmer’s 
perspective. 

 
Activity 2.3 Conduct cost/benefit analysis of germplasm, rainwater harvesting and fertility management 
options for smallholder farming systems; including comparisons with alternative investment options such 
as vegetables, supplemental irrigation, new high value crops, and livestock enterprises 
• Develop enterprise farm budgets and risk analyses 
• Ex-ante analysis, using biophysical simulations, of potential impacts of tested technologies. 
 
Output 3 
 
ICRISAT has established partnerships with Progress Milling Company and the Limpopo Province 
Agricultural Strategy Trust (LIMPAST), both in Limpopo province, South Africa. Farmers in selected 
basin areas in South Africa (Sekhukhune district and Capricorn) will be organized through LIMPAST and 
linked to Progress Mills for input sourcing and product markets. Similar partnerships will be established 
in Zimbabwe and Mozambique particularly for seed production and marketing. 
 
Activity 3.1 Evaluate commodity collection points linked to input supply with LIMPAST in Limpopo and 
Mpumalanga provinces, South Africa 
Collection points can greatly reduce transaction costs, and are a major incentive for both farmers and 
buyers. This activity will compare technology uptake in case study communities with and without such 
links to output markets. 
 
Activity 3.2 Evaluate the impacts of convenient access to small packs of seed and fertilizer 
Seed and inorganic fertilizer adoption is often limited simply by lack of cash to purchase these inputs. 
Previous studies in Zimbabwe and Malawi have shown that if inputs are available locally in small 
(affordable) packages, smallholder farmers are able and willing to invest. This activity will evaluate the 
effect of small-pack sales on technology adoption in selected basin areas. 
 
Activity 3.3: Assess contractual arrangements for grain and seed production with NGOs and private seed 
companies  
Contract farming is defined as an arrangement between legally independent firms for production of a 
commodity for a future market.  Analyzing contract farming and the intensity (quality) of contracts is as 
important as the extent of contractual arrangements. Different forms and features of agricultural contacts 
exist and these are analyzed based on the extent of authority, duration of the contract and the extent of 
investment with regard to the contact. This assessment will be conducted in 4 communities, and will 
include an understanding and evaluation of the “warrantage” approach used by Progress Mills. Farmers 
will be trained on how to develop contractual arrangements with industry, extension staff will be trained 
as trainers to scale out adoption and ensure sustainability of contracts. The role of contractual 
arrangements will be studied in the context of market reforms, economic growth, equity, economic and 
technical characteristics of the commodity, level of agricultural development and other socio economic 
characteristics of the different parties.  Will need to point to “gender or economic blind” spots in 
institutional explanation of the rules of contractual arrangements and division of economic rewards 
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between buyers and sellers and also between male and female sellers or farmers in contact agreements to 
protect farmers from exploitation by industry  
 
Activity 3.4 Investigate opportunities to develop market information systems relevant to the needs of 
smallholder farmers 
Few smallholder farmers have the information of prices and market demand necessary to negotiate 
effectively with buyers. The project will examine ways to provide this information, through a pilot 
scheme for selected basin areas. Information flow is an important component of farmer-market linkage, 
and will lead to significant increases in farmgate prices and farmers’ incomes.  
 
Activity 3.5 Synthesis of lessons learned in 3.1 to 3.4, promotion of best bets 
The effects of various market-linkage components, 3.1 to 3.4, on adoption of crop, water and soil 
management technologies will be assessed. Ultimately, “best-bet” options or market interventions will be 
identified, suitable for smallholder farmers in the Limpopo basin.  
 
Output 4 
 
Activity 4.1 Identify training and information needs of technical collaborators and farming communities; 
provide informal and formal training 
• Assess stakeholders training and information needs to improve project implementation and 

sustainability of future activities 
• Develop appropriate training modules for public and private sector change agents and farmers in key 

areas – soil and water management for seed and grain crops; crop storage and market related issues 
(eg quality control); group formation; contract negotiation with industry 

• Organize and train smallholder farmer groups to produce seed on contract to the private sector 
• Package and share information from project activities, in user friendly language. Contribute to Farmer 

Field School curricula where applicable (links to CN 133). 
 
Activity 4.2 Train post-graduate students in project-related subjects – crop water productivity, market 
and economics support (link with CN 133 activity 5.4) 
Postgraduate students will be selected through the respective universities. The project will help them 
identify areas of their interest that overlap with project activities, develop thesis proposals, and conduct 
research under the supervision of project staff. 
 
Output 5 
 
Activity 5.1 Document farmers’ perceptions of technologies, and socio-economic and technical 
constraints to adoption of soil water management technologies 
Farmer and researcher perceptions of a technology may be quite different. This component will help 
better understand smallholder farmers’ perceptions, their views on adoption constraints, and thus identify 
means to increase adoption. 
 
Activity 5.2 Analyze the institutional framework in which farmers operate, identify bottlenecks to 
technology adoption  



 16  

Institutions are crucially important in influencing technological change, but little information is available 
on the institutional framework in which farmers in the basin operate. This analysis will help identify 
bottlenecks (in seed and fertilizer delivery, credit systems, price support, extension services, etc) to 
adoption of improved soil, water and crop technologies. 
 
Activity 5.3 Assess the distributive impacts of agricultural commercialization on livelihoods of the poor 
and HIV-affected households 
Commercialization will impact differentially on households with different resource levels. The project 
will assess the distributive impact of interventions, especially the effect on the poorest households in each 
community, and those affected by HIV. 
 
Activity 5.4 Assess the potential impact of the technologies on rural livelihoods and water utilization 
Based on these analyses, the potential impact of the technologies on rural livelihoods and water 
utilization will be assessed at selected localities in the Limpopo Basin (in collaboration with CN 133). 

 
Output 6 
 
Activity 6.1 Establish formal and informal linkages with other projects to ensure cost effectiveness 
• Conduct planning and implementation workshop by month 2 with project partners and stakeholders to 

identify target communities and specific interventions in each project area – 2 provinces each in 
Mozambique, South Africa and Zimbabwe 

• Disseminate information about the project and its findings through formal and informal linkages in 
the three countries and more widely across the SADC region 

• Establish formal and informal linkages with other Challenge Program projects with a view to 
identifying synergies and initiating joint activities. 

 
Activity 6.2 Establish internal and external monitoring and evaluation system 
• Identify members of project Management Team (MaT), develop their terms of reference for internal 

monitoring, eg assessing workplans and progress toward achieving milestones 
• Conduct annual planning meetings to coincide with MaT meetings where progress is reviewed 
• Identify members, dates and develop terms of reference for mid-term and final project reviews. 
 
Roles of Project Researchers and Institutions 
 
The research team is multi-disciplinary – plant breeding, seed systems development, systems agronomy, 
water soil fertility management, commodity marketing, agricultural economics, sociology, extension, 
biometrics, management of research networks, training and capacity building, simulation modeling, and 
GIS. The partner institutions include international research organizations, national research and extension, 
NGOs and Community-Based Organizations, universities, and the private sector. The lead institutions are 
the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) and the International 
Maize and Wheat Improvement Center (CIMMYT). 
 
ICRISAT has worked for 20 years in Southern Africa, on crop improvement and resource management in 
semi-arid areas. Its Southern Africa regional headquarters (Matopos, Zimbabwe) lies within the larger 
Limpopo Basin area. ICRISAT’s mandate crops are sorghum, pearl millet, groundnut, chickpea and 
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pigeonpea, which are food staples and/or potential smallholder cash crops in the Limpopo Basin. 
ICRISAT has built close ties with national research and extension programs, NGOs and the private sector 
through the Sorghum and Millet Improvement Network, and pioneered farmer-participatory research and 
extension methods. 
 
CIMMYT has worked in the Limpopo Basin countries for nearly 20 years, focusing on maize, the key 
cereal crop in the basin. Its strengths lie in crop improvement, farming systems, crop and soil fertility 
management, and seed provision. CIMMYT has considerable expertise in risk management research, 
simulation modeling, GIS and remote sensing expertise, including mapping of maize-based systems and 
broader agro-ecosystem mapping in the Limpopo region, and Southern and Eastern Africa in general. It 
also has a strong record in building capacity of national research systems, NGOs and other local partners, 
eg the SoilFertNet. 
 
The NARES of Mozambique, Zimbabwe and South Africa have adequate skills, vast experience of the 
region, and staff on the ground in the Limpopo Basin. All three national programs have trained personnel 
to work on crop, water and soil management and understand the opportunities and challenges involved. 
They also have adequate infrastructure (research stations, equipped laboratories, on-farm sites) to 
implement project activities. The Agricultural Research Council (ARC) of Zimbabwe is the coordinating 
organization for research in Zimbabwe, which will include universities and AREX. Collaborative work 
with agencies in South Africa is relatively recent, but the country has well-developed infrastructure and 
provides excellent opportunities for linking technology development to markets. 
 
The International Water Management Institute (IWMI) hosts the CG Challenge Program on Water 
for Food, and will bring insights from other African countries into the project. Specifically, IWMI will 
strengthen the project in several key areas – water use measurements, decision support and modeling 
systems, and economic research on the impacts of private-public partnerships in agricultural and water 
use. IWMI will lead the development of smallholder modeling “toolboxes” and water management 
networks in the Limpopo and elsewhere in southern Africa. 
 
The Centro Internacional de Agricultura Tropical (CIAT) has over 25 years experience with climate 
database management and produced the CGIAR’s first global climate database. Along with the excellent 
GIS capacity to manage soils and terrain data this has led to the development of a wealth of tools for agro-
ecological analysis. MarkSim, a daily weather generator for the tropics, has been recently released and 
has proved invaluable in studies of crop yield variability in Africa and Latin America. 
 
The Limpopo Agricultural Strategic Trust (LIMPAST) is a key partner in linking smallholder farmers 
to a large-scale grain buyer. Progress Milling Company, the largest miller in South Africa’s Limpopo 
Province, established LIMPAST. The South African government, through funding and staff secondment, 
also supports it. The Trust operates in Limpopo and Mpumalanga Provinces, which are the two project 
areas in South Africa. Activities include community development, training of farmers and extension 
workers, mentorship with production advice from large commercial farmers, and strengthening of village-
level institutions. LIMPAST will link farmers in the project area with buyers for their produce, and with 
other firms and agencies for input supply, training, and credit. 
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Beneficiaries and Impact 
 
1) The direct beneficiaries of this project will be around 10,000 smallholder resource-poor farming 

households in the Limpopo Basin, who will gain well-tested crop and management strategies that 
optimize resource use. Farm-level productivity will increase, meeting food needs and reducing hunger 
in the six target communities. Cash incomes will increase, by sale of surplus production. Social 
integrity will be achieved as farmers move from dependency on food aid. Farmer-participatory 
approaches will enhance farmers’ ability to contribute to the research agenda, especially in 
developing sustainable and environmentally safe technologies. It is estimated that a further one 
million rural households in the basin will benefit from improved food production, more commercial 
opportunities and better water management. 

 
2) More food will be produced for a given amount of rainfall and water. The project will increase the 

productivity of water used for agriculture, leaving more water for other users and the environment, 
and the range of agricultural uses in the catchment will expand. This fits with Challenge Program 
priorities for the Limpopo Basin – rainfed systems, drought risk and drought management. 

 
3) The capacity of NARES scientists and extension staff from three countries (Mozambique, South 

Africa, Zimbabwe) will be strengthened through in-service training and direct involvement in the 
project. Capacity will also be developed at three universities; while six students will benefit directly 
from postgraduate training under the project. 

 
4) Industry will receive information on and have direct involvement in technology development and 

market mechanisms to better interact with farming communities. A synthesis of the public-private 
institutional linkages will be shared broadly and encouraged as a means to bring farmers to markets. 

 
Where the project fits on Pathway to Impact  
 
This project will cover Scales 1 to 3 of the Pathway to Impact diagram.  
• Scale 1: Market development (through new and innovative public-private institutional arrangements 

for seed and grain) as a driver for uptake of technology options. This will be tested at Scale 1 (Proof 
of Concept). Other Scale 1 operations include characterization of the basin and assessment of crop 
water productivity of technology options in different farming systems. 

• Scale 2: Participatory evaluation of available improved crop and soil water management options by 
farmers at key sites. This is expected to lead to a range of options that will be used, including 
drought-tolerant sorghum and maize varieties; improved crop, water and soil management options; 
and linkages between smallholder farmers and product markets. 

• Scale 3: Use of market mechanisms, including alternative seed system models, and effective 
methodologies for scaling up. This will promote adoption and adaptation in targeted areas. Some 
baseline data on variety adoption are listed in Annex 6. 

 
Sustainability of impacts  
 
A key objective is to ensure that project impacts are sustainable over the long term. Once the technology-
farmer-market linkage is established, adoption of new technology will provide substantial benefits and 
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thus incentives for further adoption. Farmers will have the incentive to continuously demand new 
technology that will increase crop water productivity, food security and income, and provide a continuing 
stream of benefits. Linkages developed between farmers and established public and private agencies will 
ensure that activities continue even after the project ends. Project efforts on capacity building will ensure 
that farmers can continue to access and effectively use inputs. For example, where seed of improved 
varieties was not available due to constraints in seed systems, alternative delivery methods (developed or 
strengthened by the project) will deliver seed to farmers. 
 



 20  

Assumptions and Risks 
 
• Water use efficiency alone will not be a sufficient incentive for adoption. The project will ensure that 

technology options being promoted will be sufficiently attractive to smallholder farmers in terms of 
relevance, risk and profitability (market linkages), and will thus be adopted. 

 
• ICRISAT, CIMMYT and other partners will continue to have adequate staff and institutional capacity 

when the project begins. To minimize potential staff losses (due to budget constraints during the 
interim unfunded period), we are seeking “bridging” funds from various sources, in order to maintain 
the key components of existing projects that will be relevant to the Limpopo work. 

 
• Matching funds continue to be available for project activities. To ensure this, most activities in the 

current proposal are linked to ongoing research under ICRISAT’s global programs, or to other 
research in Southern Africa. 

 
• Security and other conditions allow project staff to conduct field operations, and Government 

institutions, NGOs and other partners are able to provide adequate field support. To minimize the 
risks of disruption, pilot areas will be distributed among the three countries. 

 
• Droughts will not be excessively severe: the project will improve resilience to moderate droughts, but 

severe prolonged drought may result in total crop failure. The project lead institutions has links with 
humanitarian organizations that can provide relief food and seed. 

 
Monitoring and Evaluation Plan 
 
Progress will be regularly monitored by comparison with pre-determined milestones. Monitoring and 
evaluation has been built into the project design. Each project component will be implemented through 
annual workplans that are formulated (activities, time frame, budget) in terms of the milestones to be 
achieved. A Management Team made up of the Principal Investigators, will monitor progress internally 
and annually. The Management Team will also review all workplans and budgets. 
 
External evaluations will be conducted twice – once at mid term (Year 2 quarter 3) and towards project 
completion (Year 5 quarter 2). The 3-person review teams will be multi-disciplinary, with adequate 
expertise to evaluate all major project components. They will assess project performance and recommend 
changes where needed. The recommendations will then be used by Management Team members. The mid 
term evaluation is expected to provide a comprehensive guide for activities during the remainder of the 
project. The final review will draw lessons learned from the project, possibilities of scaling out the results 
to other target areas or countries, and ideas for follow-up projects. 
 
Dissemination Strategy 
 
Project outputs will be suitable for incorporation into the farmer support programs of private sector 
service agents, farmer organizations, national extension services, universities, NGOs and schools. 
Representatives of many of these institutions (see Annex) have contributed to this proposal and will be 
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involved in implementation of many project activities and interpretation of the results. During the start-up 
workshop the project will establish strengths and weaknesses of existing pathways and identify 
opportunities to strengthen promotion activities with partner institutions. Appropriate media will be used 
for each level of stakeholder. This may include articles in local, national and international newspapers and 
magazines, TV programs, videos and radio broadcasts. 
 
Specifically, 
• The characterization of the pilot areas in the basin will be used to identify broader regions within and 

beyond the basin where options and markets may be developed and used 
• Printed posters and leaflets on low-risk, farmer-accepted crops and land management practices to be 

posted with traders and community centers 
• Annual reports and peer reviewed journal articles 
• Policy briefs on the wider implications of project outputs will be developed and policy makers made 

aware 
• On-farm demonstrations and field days in 50 communities to promote low-risk, farmer-accepted crop 

and land management practices, reaching approximately 10,000 farmers 
• Through involvement in other complementary projects (eg CN 133), project outputs will be used 

more widely to influence follow-up work on impacts and technology utilization. 
 
 


