
CGIAR Systemwide Livestock Programme 
Concept Note for Research Grants 2005 

 
Project Title: 
Balancing Livestock Needs and Soil Conservation: Assessment of Opportunities in Intensifying 
Cereal-Legume-Livestock Systems in West Africa  
  
Lead Centre: 
International Institute of Tropical Agriculture (IITA)  
  
Collaborating Institutions: 

 - International Livestock Research Institute (ILRI)  
 - International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)  
 - Institut National de Recherches Agronomiques du Niger (INRAN), Niger  
 - Institute for Agricultural Research (IAR), Samaru, Nigeria  
 - The Royal Veterinary and Agricultural University (KVL), Denmark  
 - Animal Research Institute (ARI), Ghana  
 - Savanna Agricultural Research Institute (SARI), Tamale, Ghana  
 - University of Development Studies (UDS), Ghana  

 
  
Lead Principal Investigator: 
R. Abaidoo  
International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria  
International mailing address: IITA-Ibadan, c/o Lambourn, Carolyn House, 26 Dingwall Road, 
Croydon CR9 3EE, United Kingdom  
Tel.: (+234) 2 2412626; Fax: (+234) 2 2412221  
Email: r.abaidoo@cgiar.org  
  
Other Principal Investigators: 
I. Okike  
International Livestock Research Institute (ILRI)  
Oyo Road, PMB 5320, Ibadan, Nigeria  
International mailing address: ILRI-Ibadan, c/o Lambourn, Carolyn House, 26 Dingwall Road, 
Croydon CR9 3EE, United Kingdom  
Tel.: (+234) 2 2412626; Fax: (+234) 2 2412221  
  
B. Gerard (ICRISAT-Niamey)  
ICRISAT Sahelian Center  
BP 12404 Niamey, Niger  
Tel: (+227) 722529  
Email: b.gerard@cgiar.org  
  
M. Nouri  
Institut National de Recherche Agronomique du Niger (INRAN)  
BP 429 Niamey, Niger  
Tel.: 227 72 5389  
Email: inran@intnet.ne  
  
E.N.O. Iwuafor  
Institute for Agricultural Research (IAR)  
P.M.B. 1044, Zaria, Nigeria  
Tel. (+234) 0803 7871804  

SLP Letter of Agreement                                  Page 1 of 10 



Email:  enoiwuafor@yahoo.com   
   
H. Hansen  
Department of Large Animal Sciences  
The Royal Veterinary and Agricultural University (KVL)  
Groennegaardsvej 2  
1870 Frederiksberg C  
Denmark  
Tel. (+45) 3528 3083  
Fax: (+45) 3528 3055  
Email: han@kvl.dk  
  
N. Karbo  
(will act as coordinator for the partners from ARI, SARI and UDS)  
Animal Research Institute (ARI)  
Box 52 Nyankpala, Tamale, Ghana  
Email:  nkarbo@yahoo.com   
 
Total cost of Project (SLP Funds, USD): 
$ 346,080.00 
 
Anticipated Start Date and Duration of Project: 
October 2005 start, duration 3 year 
 
Background: 
In many parts of West Africa, burgeoning human populations have resulted in an 
intensification of land use, placing significant stress on the natural resource base. Farmers in 
the savanna have moved from shifting cultivation and pastoralism towards mixed crop-
livestock systems (Tiffen, 2004). In these mixed systems, plant biomass available at harvest 
is frequently used as livestock feed or browsed by free-roaming animals over the dry 
season, with little aboveground vegetation remaining on the field for soil conservation or 
soil organic matter maintenance in the following planting season. Various studies, however, 
showed that farmers can successfully counteract the decline in soil fertility by recycling 
organic material within the farming system, and crop-livestock integration can assist in 
maintaining soil fertility (Harris, 1998; de Ridder et al., 2003). The storage of plant biomass 
for feeding to penned livestock over the dry season and returning the manure to the fields 
could be a viable strategy for soil fertility maintenance, once a critical level of 
intensification has been reached. For the research community, this intensification opens 
windows of opportunities to offer technological innovations to farmers and to explore 
related institutional mechanisms. For example, improved dual-purpose legumes, providing 
both food grains and biomass for feed, have been increasingly incorporated into cereal-
based systems by crop-livestock farmers to provide animal feed over the dry season, while 
simultaneously spreading risks of crop failure, improving soil fertility, and reducing the 
incidence of pests, diseases and weeds (Sanginga et al., 2003). This proposed research aims 
to identify key areas where research can make a difference in balancing tradeoffs between 
livestock, soils and crops, while taking advantage of synergies in evolving crop-livestock 
systems. This research also seeks to foster the institutional and partnership linkages needed 
to tackle the constraints faced by crop-livestock farmers and exploit the synergisms between 
technology and institutional components.  
  
Project Purpose  
The purpose of this project is:   
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 (i) The quantification of trade-off effects between usage of biomass as livestock feed 
or for maintaining and improving soil fertility in the sub-humid and semi-arid 
savanna of West Africa;  

 (ii) The identification of the key driving forces and areas of intervention and entry 
points where research and development activities can facilitate and contribute to 
synergies during the intensification of crop-livestock systems;  

 (iii) The creation of better institutional linkages between the different actors 
involved in research, extension and policy issues related to mixed farming systems.  

 
  
Need / demand for the proposed research:  
A sustainable increase in crop and livestock production is needed to meet the growing 
demand for food products in both rural and urban areas of West Africa. Urbanisation and 
changes in lifestyle have especially increased the demand for livestock and their products. A 
recent proceedings provided information on both macro and micro issues relating to 
evolving crop-livestock systems in West Africa, concluding that an accelerated growth in 
the crop-livestock sector will be essential for poverty reduction in rural areas (Williams et 
al., 2004). Baseline studies in rural villages in northern Nigeria have consistently indicated 
that soil degradation, Striga infestations and access to credit and inputs are the main 
constraints for farming, stressing a need for integrated approaches to address this range of 
constraints (Emechebe et al., 2004).   
  
Throughout the region, national and international institutes have developed numerous 
technologies for improved soil fertility and conservation, livestock feeding and crop 
production. Farmers in the savanna have rapidly adopted some of these technologies with 
encouraging results. For example, improved germplasm of cereals and dual-purpose (grain 
+ feed) legumes has particularly driven the intensification of mixed farming systems in 
some parts of the savanna (Sanginga et al., 2003). However, poor soil fertility and 
conservation remain a major concern for the sustainability of these systems, as the links and 
tradeoffs between technology components, as well as the potential synergies, have often 
been neglected in adaptive research (Lynam, 2002). The organisation of research institutes 
largely along commodity and disciplinary lines has not helped to address the constraints 
faced by farmers in an integrated way (Collinson, 2001), highlighting the need for improved 
institutional linkages.  
  
In addition, technology development and extension have often failed to take proper account 
of the relative availability of land, labour, and capital to the beneficiaries, as well as the 
specific social and biophysical conditions (Binswanger and Pingali, 1988). For example, 
extensive research on forage legumes in Africa have only led to modest adoption (Elbasha 
et al., 1999), something which Sumberg (2002) attributed to the failure to recognize 
prevalent biophysical and socio-economic conditions as fundamental system properties 
determining the role a technology can fulfil. De Ridder et al. (2003) provided evidence that, 
as farming systems intensify, fertilisers are only used to maintain soil fertility when options 
for re-allocation and intensified use of organic materials are exhausted. Labour intensifying 
options are generally preferred to capital-intensive methods (fertilisers), but the balance 
between these options is also influenced by market factors. These examples illustrate that a 
proper understanding of the tradeoffs and synergies between various technology 
components, the development pathways of crop-livestock intensification, and the 
identification of socio-economic and biophysical boundary conditions that allow 
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technological innovations to be adopted by farmers, are crucial for effective research and 
development.   
  
Beneficiaries:  
The ultimate beneficiaries from the proposed research will be crop-livestock farmers of the 
sub-humid and semi-arid savanna of West Africa, while the immediate beneficiaries in this 
project will be the agricultural research and development community in the region. Through 
the proposed research and the institutional linkages fostered in the project, we aim to make 
the actors more effective in assisting men and women farmers to intensify production in a 
sustainable manner. This will enhance farmers’ incomes and improve their livelihoods. The 
technological innovations will also offer employment in rural areas, and make nutritious 
food more affordable to both rural and urban consumers.  
  
Locations:  
The proposed project will be implemented in the Zaria-Kano-Katsina-Maradi area, which 
covers part of northern Nigeria and southern Niger, and in the Northern Region of Ghana. 
Together, they are representative for the area with mixed farming systems in West Africa, 
with maize-sorghum-cattle being the dominant system in the Central Region of Ghana and 
Zaria area in Nigeria, while pearl millet-cowpea–cattle is dominant in the Kano-Katsina-
Maradi area (Manyong, 2002). The selected project areas cover a gradient in the length of 
the growing period (LGP), with the Zaria-Kano-Maradi-Katsina area having a LGP ranging 
between 2.5 and 6 months, and the Northern Region of Ghana having a LGP between 6 and 
8 months. While the Zaria-Kano-Katsina-Maradi area represents an area with high 
population and livestock densities, the area in Ghana is less intensively farmed. This, and 
the size of the selected areas containing pockets of higher and lower population densities 
within each LGP band, offer opportunities to consider the entire intensification gradient and 
its effects on crop-livestock interactions.   
  
The proposed location in Nigeria and Niger covers the Kano-Katsina-Maradi Pilot Learning 
Site of the Challenge Program for sub-Saharan Africa (CP-SSA), with an extension to the 
south into the sub-humid savanna (Zaria), which is known to have a particularly high degree 
of crop-livestock integration (Manyong et al., 2003). The Northern Region of Ghana is part 
of the Volta basin targeted by the Challenge Program on Water & Food. These areas 
therefore allow taking full benefit of the institutional linkages that are being created by 
these challenge programmes, and ensure that the opportunities identified in the proposed 
strategic research will immediately feed in and guide these ongoing activities.   
  
Outputs:  
Output 1.  A comprehensive analysis of the factors affecting farmers’ decisions on land 

management and of tradeoffs in the uses of crop residues.  
Output 2. Improved knowledge of development pathways and the effect of biophysical, 

socio-economic and market factors (drivers of change) on the level of 
intensification of crop-livestock systems.  

Output 3.  The identification of entry points and windows of opportunities where 
appropriate crop-livestock integration technologies can stimulate the 
intensification of crop-livestock systems without degrading the natural resource 
base.  

Output 4.  Enhanced institutional and partnership linkages between policy, extension, 
research and private sector actors and farmers for effectively addressing 
constraints faced in evolving mixed farming systems in a holistic way.  
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Financial Summary (Research Grant - funds requested from the SLP, USD):  
Description  USD
Personnel  80,000
Services (soil/plant analysis)  10,000
Supplies (field office and lab supplies)  30,000
General expenses  10,000
Workshops (3 stakeholder workshops)  40,000
Training (2 local PhD grants)  60,000
Equipment (field weighing balances, GPS, PCs and printers, etc.)  10,000
Travel (within and between Ghana, Nigeria, and Niger for visit to sites, and coordination 
meetings and workshops)  

40,000

Overheads  (23.6%)  66,080
Total  346,080
 
 
  Item description Year 1 Year 2 Year 3 Total
  Personnel       
1 Project coordinator 18,000 18,000 18,000 54,000
2 Consultancies (biometrics, technical b/stopping, 

etc) 7,000 5,000 5,000 17,000

3 Enumerators/technicians 3,000 3,000 3,000 9,000
          
  Capital costs       
4 Equipment 10,000 0 0 10,000
          
  Operational costs       
5 Soil and plant analysis 5,000 5,000 0 10,000
6 Materials and field supplies 7,000 7,000 6,000 20,000
7 Office supplies and communication 4,000 4,000 4,000 12,000
8 Vehicle rental and fuel 6,000 6,000 6,000 18,000
9 Travel  10,000 10,000 10,000 30,000
  Training     
10 2-phd trainees 20,000 20,000 20,000 60,000
11 Harmonization workshop (India) 0 0 0 0
12 Annual planning workshops 15,000 12,500 12,500 40,000
  Subtotal 105,000 90,500 84,500 280,000
       
13 Indirect cost 24,780 21,358 19,942 66,080
  Grand Total 129,780 111,858 104,442 346,080
 
Budget notes: 
1. Salary and benefits for a regionally (part-time) or nationally recruited project manager based on 

IITA’s terms and conditions. 
2. Cost of hiring biometrician, computer programmers, and other expertise to backstop project 

activities. 
3. Cost of enumerators, technicians and /or drivers to collect, collate, clean, and enter data 

collected through surveys. 
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4. Cost of purchasing field balances, GPS, 1 laptop, 3 computers, and accessories, etc. 
5. Cost of analyzing soil and plant samples, manure, etc. 
6. Cost of buying tools, chemicals, bags, software, and casual labor. 
7. Includes cost of stationary, computer supplies, communication services (fax, courier, telephone, 

email, internet), and utilities (water and electricity). 
8. Cost of vehicle rental and fuel in 3 countries. 
9. This budget line item includes economy class air tickets, airport departure tax, transit charges, 

per diem, accommodation, and local travel. 
10. Two PhD students from the region will be trained in local universities.  Travel, tuition fees, 

living allowances, insurance etc are included in this budget line item.   
11. Airfare, visa cost, accommodation, and per diem for four scientists (2 IITA, 1 ICRISAT, and 1 

ILRI) attending the workshop in India to harmonize IITA-led and CIMMYT-led projects. Will 
be covered with additional funds by the SLP. 

12.  Cost of travel, per diem, meeting rooms, etc., for joint planning, monitoring and evaluation of 
project activities. 

13. Indirect cost at IITA approved rate of 23.6%.  
 
Matching funds (in-kind): 
IITA and partners will provide in-kind contribution from on-going activities/projects. 
  
Other matching funds will be sought through the competitive grants of the Challenge 
Program for sub-Saharan Africa and through other donors  
  
 
Research approach and proposed research activities in relation to outputs:  
Activity 1 (Output 1)  

An analysis of how farmers deal with tradeoffs with regards to crop residue demands, 
soil fertility and soil conservation at farm and village levels. Based on a review of 
existing information and a field study, data will be gathered on social (social structure, 
use of crop residues and manure, farming strategies including livestock keeping, and 
soil conservation attitudes), economic (market access, saving and input strategies, and 
demand for livestock products), and institutional (technical assistance and credit 
availability, and land tenure) factors.   

Activity 2 (Outputs 1 and 2)  
A survey will be designed including 20 villages situated along a gradient of agricultural 
intensification. This will be supplemented with information gathered on land-use 
patterns and nutrient flows at village level. The technical aspects of the trade-off 
between nutrient management strategies and forage requirements will be analysed using 
yield data, soil characteristics and data from nutrient response trials established on 
farmers’ fields. This will give a comprehensive overview of the development pathways 
of intensifying crop-livestock systems, and the effects of intensification on soil quality.  

Activity 3 (Output 3)  
Activities 1 and 2 will allow the development of a bio-economic model that describes 
the complex interactions between biophysical and socio-economic factors, and allows to 
better analyse the tradeoffs between alternative uses of crop residues. The model will 
assist in identifying entry-points and developing a decision support tool based on GIS 
where interventions can lead to an enhanced productivity of crop-livestock systems.  

Activity 4 (Output 4)  
Institutional linkages will be strengthened by the creation of local stakeholder platforms. 
This will start with an initial stakeholders’ workshop to define the actor matrix and 
develop a full proposal, followed by yearly workshops for feedback, monitoring of 
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progress and impact, and for joint planning. Linkages will be enhanced through 
activities conducted by multidisciplinary teams from different institutes.  

  
Expected impact on beneficiaries:  
The bio-economic model and the improved understanding of how farmers deal with 
tradeoffs will allow for an ex-ante analysis of the possible impact of interventions on the 
ultimate beneficiaries of the project, i.e., the crop-livestock farmers in the West-African 
savanna. The biophysical model enables estimations of the effects on household-level 
income, which is a major determinant of food security and poverty alleviation. The 
biophysical data gathered in activities 1 and 2 will allow an assessment of the effects on soil 
quality indicators, and enable an ex-ante assessment of benefits in terms of soil conservation 
and environmental protection. Since it is unrealistic to expect a measurable impact of the 
proposed strategic research at the level of the farming communities within the 3-year time 
horizon of the project, ex-post impact monitoring will focus on the immediate beneficiaries, 
being the agricultural research-for-development actors. We will document and analyse 
impact at this level by soliciting for feedback from the involved stakeholders with regard to 
their involvement in the research. We will also document how new insights from the project 
and better institutional linkages have guided the development of new projects addressing the 
needs of crop-livestock farmers in an integrated way. Action plans from stakeholder 
meetings, project proposals, and funding allocated to initiatives that make use of the project 
findings will be indicators for monitoring impact.   

  

Scaling out strategy:  
Involving stakeholders (actors) in the proposal development and throughout the lifespan of 
the project will assure ownership, thereby increasing the likelihood that the results are 
effectively disseminated and exploited by the research and development community. Close 
integration with the CGIAR Challenge Programmes active in the study areas will moreover 
assure funding opportunities for integrated, multi-actor projects that take full benefit of the 
research results.  
  
Risks and assumptions associated with output delivery:  
We assume that sufficient stability will prevail in the research locations and that conditions 
will be conducive for implementing the proposed project. We assume that for achieving the 
4th output (institutional linkages) we will benefit from the links with the Challenge 
Programs (CP-SSA and CP-Water&Food) and their ability to bring about the necessary 
institutional changes and to create better linkages between all actors in response to the needs 
articulated by the stakeholders. Success will also depend on the willingness of the donor 
community to fund follow-up RforD projects that seek a holistic approach to the sustainable 
intensification of mixed farming systems, rather than the rapid adoption of single 
component technologies.  
  
Systemwide nature of the proposed project:  
The proposal brings together 3 CG centres that have the complementary expertise in the 
crop and livestock components of mixed systems in the West African savanna. Synergies 
are in particular expected because the key players from the involved institutes not only 
bring in the necessary mix of disciplinary expertise needed for strategic and holistic 
research (see item 19 below), but also contribute valuable information, data, and insights 
from their respective institutions and ongoing projects.   
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The SLP is the appropriate funding mechanism because of the strategic nature of the 
proposed research, and because the work will address tradeoffs and synergies in crop-
livestock systems, and at the same time seeks to improve institutional synergies. These are 
the two types of synergies which the SLP seeks to exploit.  
  
Specific capabilities and roles of partner institutions and key staff:  
Key staff by institute:  
IITA  

• R. Abaidoo, Soil Scientist  
• D. Chikoye, Agronomist  
• Birte Junge, Soil Conservationist  
• E. Berkhout, Production Economist  
• N. Nziguheba, Soil Scientist  

 
 ILRI  

 • I. Okike, Livestock Economist   
 • M. Blummel, Animal Scientist  
 • A. Ayantunde, Animal Scientist (ILRI/ICRISAT)  
 • New scientist, Livestock Systems Research  
 • S. Tarawali, Agronomist  

 
 KVL  

 • H. Hansen, Animal and Range Scientist (KVL/ILRI)  
 
 ICRISAT  

 • B. Gerard, Ag. Engineer and Remote Sensing/GIS (site characterization, land use 
dynamics)  

 • J. Ndjeunga, Socio-economist (survey, socio-eco characterization)  
 • R. Tabo, Agronomist (soil fertility)  
 • M-J Menard, Communication Specialist (rural radio)  
 • B. Haussmann, Pearl Millet Breeder  

 
 IAR  

 • E.N.O. Iwuafor, Soil Scientist  
 
 ARI  

 • N. Karbo, Animal Nutritionist  
 
SARI  

 • V. Clottey, Agonomist  
  
UDS  

 • Prof. Otchere, Reprod. Physiology  
  
INRAN  

 • Maman Nouri, Agronomist  
 • Abdou Nourou, Animal Scientist  
 • Tahirou Abdoulaye, Agro-Economist  
 • Mohamadou Gandah, Soil Scientist/Natural Resources Management  

   
 
  

SLP Letter of Agreement                                  Page 8 of 10 



Contribution of each institute to the research activities:  
  

IITA ILRI ICRISAT INRAN  IAR  KVL  
ARI  

SARI 
UDS 

Activity 1                
Review of existing data and information X  X  X  X  X    X  

Field study  X    X  X  X  X  X  
Activity 2                

Socio-economic survey  X  X  X  X        
Biophysical survey  X  X    X  X  X    
Model of development pathway    X  X          

Activity 3                
Development of bio-economic model  X  X  X  X        

Creation of maps    X  X  X        
Identification of entry points  X  X  X  X  X  X  X  

Activity 4                
Stakeholder workshop  X  X  X  X  X  X  X  
Annual planning workshop  X  X  X  X  X  X  X  
Local platform of actors        X  X    X  

 
  
Contribution to CGIAR goals:  

 a) Germplasm enhancement: NO  
 b) Natural Resource Management: YES  
 c) Policy analysis: YES  
 d) NARS institutional capacity: YES  
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