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Abstract 

Kenya is expected to feed 30 million more people, between 2013 and the year 2030 when her population 
is estimated to reach 73 Million people. The role of agriculture, in supplying enough food, creating 
industries and attendant services among others is critical for transforming Kenya into middle income 
status. The high population growth, coupled with sub-division of land and over exploitation of the 
natural resources often lead to land degradation in the high potential areas and outright desertification 
in the ASALs. Land degradation, the temporary or permanent lowering of the productive capacity of 
land, covers the various forms of soil degradation, adverse human impacts on water resources, 
deforestation and lowering of the productive capacity of rangelands. It is also defined as the long term 
loss of ecosystem function and productivity caused by disturbances from which the land cannot recover 
unaided. An integrated approach that seeks to improve food security, ecosystem management and 
sustainable livelihoods should be considered in building capacity among communities, particularly 
those living in ASALs, in land and water management. Integration requires leveraging on mixed 
farming practices that most rural communities have adopted while introducing new methods and 
technologies that will increase production, productivity and the capacity to better manage the natural 
resource base. Africa Harvest has implemented this approach in the ASAL areas of Makueni and Kitui 
Counties, since July 2010 to date.  

Introduction 

Kenya is expected to feed 30 million more people, between 2013and the year 2030 when her population 
is estimated to reach 73 million people. This calls for intensified production of staple food crops such as 
maize. With the per capita consumption of maize, the staple food in Kenya, currently standing at 100 kg 
per annum, this translates to an additional 176 million bags (100-kg each) of maize per year. The current 
production is well below the required 40 million bags, with the estimated shortfall being around 
10million bags per years. 

The high population growth rate, land sub-division of land and, over exploitation of the natural 
resources often leads to land degradation in the high potential areas and outright desertification in the 
ASALs. Land degradation is defined as the temporary or permanent lowering of the productive 
capacity of land (UNEP, 1992b). It has also defined as the long term loss of ecosystem function and 
productivity caused by disturbances from which the land cannot recover unaided. The process covers 
various forms of soil degradation, adverse human impacts on water resources, deforestation and 
lowering of the productive capacity of rangelands. Use conventional citation systems. 

Kenya’s arid and semi-arid lands (ASALs) support about 25% of the human population, 60% of the 
livestock population and some reasonable degree of cropping. The ASALs also provides a wide variety 
of useful products such as timber, fuel-wood, charcoal, fruits, gums, resins, honey, and herbal 
medicines. The rapid population growth in the country implies it is imperative to support the 
communities in ASAL whose livelihoods are limited by a number of ecological constraints such as 
erratic rainfall run-off; high rate of potential evapo-transpiration; and low organic matter levels.  

Over the past two decades, ASALs in Kenya assumed more prominence as alternatives for food 
production. The challenge of land degradation in the ASALs is further complicated by deeply seated or 
cultural notions on soil fertility which militate against use of fertilizers. The belief is that soils in these 
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areas require no fertilizers and that use of inorganic fertilizers leads to low soil fertility. In addition, 
traditional methods of conserving soil fertility- crop rotation, terracing and on-farm water harvesting 
have been neglected over the years.  

One option to help mitigate the adverse effects of degradation while building resilience in the target 
communities-living in ASALs through knowledge and skills transfer, is to utilize alternative methods of 
soil fertility enhancement that complement traditional/cultural knowledge and farming systems. The 
integrated farming systems approach-which combines both agricultural as well as livestock activities 
can be leveraged to achieve this goal. This approach seeks to enhance the resilience in smallholder 
farmers living in ASALs of Kenya through imparting skills and knowledge needed to conserve and 
improve soil fertility as well as manage water resources to increase food production, productivity and 
overall economic well being.  

The goal of this project was to investigate how this approach can be used to enhance household food 
security, incomes and nutrition while enhancing coping mechanisms in the face of climate change, for 
sustainable rural livelihoods in the ASAL areas. 

The project had five specific objectives namely;  

 To map out, the status in production of horticultural and high value traditional food crops, short 
cycle livestock, status of soil and water management as well as the corresponding technologies,  

 To determine the potential for improving food security by supporting and facilitating the adoption 
and production of adapTable and fast maturing horticultural and traditional food crops 

 To evaluate alternative approaches to enhancing soil fertility including harnessing livestock manure 
use for improved agricultural productivity,  

 To assess the community’s ability to sustain the ecosystem by promoting water conservation, 
harvesting and management practices and  

 To evaluate alternative means of diversifying incomes and nutrition by promoting the adoption and 
the rapid improvement of short cycle livestock 

 
Materials and methods 

Site description 

Consultative and participatory methodologies that give local/target communities the opportunity to 
develop their capacities while allowing them a choice in the selection of suiTable interventions were 
used in implementing this project. The Whole value chain approach which seeks to streamline barriers 
and bottlenecks and link downstream activities to surplus markets was the guiding strategy, during 
project implementation. 10,596 Household representatives were organized in 80 farmer groups were 
identified for support and participation in project activities, over the course of 3 years, in the three 
divisions of Mulala, Wote (in Makueni County) and Central Kitui (Kitui County). Most (73%) of these 
household representatives were women and 27% were men. Diversity of participants as was promoted 
through an inclusive approach targetting the bottom of the pyramid including participation by 
vulnerable members of the community 5 groups of people living with HIV/AIDs, 6 Youth groups, 21 
Women only groups, 2 (two) Widows and Orphans support groups, One rehabilitation group, One men 
only group and 44 groups of mixed gender (Women and Men).  

A three pronged implementation strategy was adopted namely; 1) Organizing beneficiaries into groups 
and building their capacity to participate in the interventions- group dynamics, group governance and 
leadership trainings, 2) facilitating access to improved technologies and 3) building the capacity of 
target beneficiaries to exploit the full potential in these technologies as well as establishing 
sustainability measures. 

These groups were facilitated to access the improved varieties of Sorghum (Gadam and Seredo) and 
Cowpeas (K80), Agro-forestry species (Calliandra callothyrsus and Leucena leucocephala), improved 
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Toggenburg goats and Kenbro chicken. Capacity building to improve skills in terracing as well as on-
farm water harvesting structures (retention ditches) was undertaken in partnership with The World 
Agro-forestry Center and Ministry of Agriculture. Training on nursery establishment and management, 
animal husbandry, good agronomic practices and water conservation- through kitchen gardens, were 
also carried out among the target community. In matters of water management, the communities were 
involved in prioritizing their need in matters of water resources and they opted for sand dams. 

Results 

 Adoption of improved food crop technologies by smallholders coupled with the training package on 
improved agronomic practices geared towards better management of natural resources-especially 
soil 

 Increased production of drought tolerant crops that are best suited to the ASAL ecologies  
  Use of cowpea technology to improve nitrogen fixation was also enhanced through establishment of 

the crop in 1822 acres within the target regions. This is a cumulative area  
 Enhanced awareness and knowledge on agroforestry practices as well as skills in composting and 

the use of these practices in soil improvement 
 Enhanced skills and knowledge in terrace laying and use of terraces in conserving soils. Any 

numbers of farmers trained 
 Enhanced skills and knowledge as well as the use of animal manure (chicken and goat) in 

composting and farm yard manure used to improve soil fertility and enhance productivity 
 Enhanced skills and knowledge on water harvesting- roof as well as road surface run off, leading to 

improvement in soil water retention 
 Improved the recharge of ground water Table through sand dams and enhanced the knowledge 

among target community on water management, conserving the environment and reducing sand 
harvesting along river lines. 

 
Discussion 

Beginning in July 2010 and running until June 2013, Africa Harvest biotech foundation International 
implemented a grant project targeting 8000 smallholder households in the Arid and Semi Arid Lands of 
Makueni and Kitui County. The project was funded by IFAD with funds from the Italian Development 
Cooperation and sought enhance food security, ecosystem management and sustainable livelihoods in 
Mulala, Wote and Central Kitui divisions of Makueni and Kitui Counties. The project used an 
integrated approach with four components, namely: traditional food crops, Soil fertility management 
(agro-forestry and composting), Water (Conservation, harvesting and management) and Shortcycle 
livestock (Improved chicken and goats). These components are self reinforcing in a loop that ensures 
improved production of food crops, nutritional enhancement(human), enhancement of soil fertility 
(cowpea for nitrogen fixation, agro-forestry and composting), water conservation, water harvesting and 
construction of water structures(sand dams) and finally incomes, nutrition and soil fertility 
management through promotion of shortcycle livestock (chicken and goats). The agroforestry tree 
species promoted played a dual role- that supporting goat production- as fodder crops as well as 
providing a sustainable source for domestic woodfuel. The approach sought to build the capacity of 
beneficiary households through training and enhancing access to improved technologies as well skills 
and knowledge needed to improve production and productivity. Sorghum and Cowpea were promoted 
as traditional food crops best suited to the target ASALs- fast maturing, drought tolerant and nutrition 
enhancing (especially Cowpea). Soil fertility management was promoted through training on 
composting, use of agroforestry tree species, use of cowpea-for nitrogen fixation and establishment of 
terraces in addition to crop rotation practices. Kitchen garden technology was promoted to enhance 
domestic water conservation, harvesting of roof water and road surface run-off for on farm water 
harvesting were also promoted. Sand dams were constructed to enhance water access and recharge of 
water Tables in the target areas. Improved breeds of Chicken and Goats were introduced in the target 
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community to improve local breeds, increase egg and milk production and enhance household 
nutrition and incomes through consumption of these products, as well as the sale of surplus products, 
respectively.  

The main take away lesson from this investigative grant is that the introduction of new technologies 
and methods requires a well thought out strategy on how to bridge the knowledge gap while 
leveraging local/indigenous knowledge. Where conflict presents, between new methods and 
indigenous knowledge and practices, the community will need time and positive reinforcement that 
provides a reference and learning point. This can be achieved through champion farmers, farmer field 
schools and other adult learning and participatory approaches. Secondly, access to end user markets for 
produce and products generate through the value chain is necessary to enhance sustainability and spur 
scalability. Lastly, the cost of new technologies and methods may limit adoption and therefore, 
alternative avenues to ease access should also be factored into the program design. Cost and sustainable 
access to these new methods/technologies requires due attention too. 

Conclusion 

While the over arching goal of the integrated approach to food security, ecosystem management and 
sustainable livelihoods is to improve food security, incomes and nutrition at the household level, 
adoption of the approach has positive and far reaching spill-over benefits for smallholder farmers. The 
approach leverages on local knowledge and practices in improving soil fertility while introducing 
iterations (composting and terracing) that further reinforce the system. The system also consolidates 
skills and knowledge base among smallholder farmers in land, water and other natural resource 
management through training, demonstration and participation by the local community. 

Providing such communities with access to information and walking with them to convince, 
demonstrate and empower them to make informed choices from a position of knowledge, is critical to 
success. In addition, the mode of transmission and packaging of new information, ideas, practices and 
technologies can potentially derail a noble idea. It is therefore important to tailor make the information 
dissemination pathways to the target audience if one is to catalyze a desire to change for the better, 
among rural communities. Ultimately, the intervention should make it easier for the target community 
to economically achieve their goals in a cost effective, efficient and sustainable manner. 

However the challenge here is one of changing or altering the mindset of the community given prior 
knowledge and experience. Community involvement is critical to success and therefore participatory 
and consultative approaches should be encouraged. 

The cost of accessing technologies should be easy to afford if farmers/communities living in these areas 
are to adopt and sustain the practices over a long time. 

Recommendations 

 By leveraging the mixed farming practices that most rural communities know and trust, while 
introducing new methods and technologies that will increase production, productivity and the 
capacity to better manage natural resource base, this approach compliments what is on the ground 
and is not overly disruptive 

 A skill, knowledge management and transfer component is critical to success and should be 
designed with the needs of the target community in mind. Dissemination of information should also 
be done in participatory and consultative manner to enhance ownership and ensure sustainability 
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